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DISCLAIMER

This edition of the user's guide is a preliminary document and
is presented only as a DRAFT. It has not been released
formally by the Office of Toxic Substances, Office of
Pesticides and Toxic Substances, U.S. Environmental
Protection Agency, and should not, at this stage of
development, be construed to represent EPA policy. It is
being circulated for comments on technical merit and policy
implications.

Tradenames of commercial products may be included as an
integral part of the documentation of this technical system.
While trademarks or tradenames of commercial products
may be included herein, such inclusion is not intended to be
construed as an endorsement by either GSC or EPA for any
such product.

HOW TO USE THIS MANUAL

This is a NEW User's Guide for the Graphical Exposure
Modeling System (GEMS). New enhancements to GEMS
through the spring of 1988 are reflected in this document,
which is intended to replace all previous versions.

Chapter One gives you a broad introduction to GEMS and
how it works. You'll learn how to communicate with the
program, and what to expect for your efforts. You will want
to read this section since it contains previously un-presented
information. After reading this section you should be ready
to use the system. H you are not experienced in GEMS use,
you may warn to read the additional chapter which describes
the GEMS procedures you want to use.

A number of useful tables will be provided at the end of the
completed volume, including information which is refered to
in a number of places in the text. These tables provide
information which is useful to a GEMS user but which did not
fit in at any particular place in the user's guide. This guide
includes a topical index to help you quickly find just the
information you seek.
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Many people have contributed greatly to the compilation of
your user's guide. We would like to thank all of them for their
efforts, especially the following people, (listed alphabetically)
without whose individual efforts the project would not have
been completed. Andy Bettin, Jon Chen, Nancy Chiu, Terri
Grasso, Loren Hall, Pat Harrigan, Dr. Russ Knnerson, James
Pillotte, Sett Rheingrover, Kellie Scialabba, Cathy Turner,
and Stuart Wollman.

If you have comments on the manual, please drop us a line
and shere them with us. You can use the User Response
Form at the end of the Guide or drop us a line directly. Its
your feedback that will direct the publication of the next
GEMS User's Guide.

Herb Hunt
Dalroy Ward
GSC, May 1988
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Foreward

The Graphical Exposure Modeling System (GEMS) was first
developed in 1981. The first version of GEMS consisted of
only a few modeling tools with limited application, and of
potential use to only a few scientists. Today, GEMS has
evolved into a system that combines the power of over 40
different modeling and statistical analysis tools into one easy-
to-use system. GEMS is used by over 250 scientists working
at EPA headquarters and its regional offices, other Federal
agencies, and State and local environmental and human
health departments.

Several proprietary systems have been incorporated into
GEMS including the powerful analysis and graphic display
tool, Statistical Analysis System (SAS). These separate
systems each has a user's guide available for those users
who are not familiar with their individual operation. In

_ addition, each of the environmental models in GEMS has its
own user's guide. In this document, we have provided only
brief overviews of the function of each of these separate
systems, along with a quick reference to commands utilized
within each. The reference section of this guide lists the
model and system specific user's guides.

This publication has evolved from several previous writings
by many different authors.. We hope to provide on these
pages a dear and concise guide to GEMS use for the user
who already has a basic understanding of the functioning of
the various component systems. Editorial comments are not
only welcomed, but encouraged.

Every attempt has been made to insure that the contents of
this users guide are correct and presented in the most useful
manner. However, GEMS is an ever evolving system, and the
possibility exists that even while we were writing these pages,
the system may have outgrown the paper. We apologize, and
hope that the next update will reach you soon. ff you find
documentation bugs, take a moment to report them to us by
using the GEMS trouble reporting procedures outlined in
section 8.1. Thanksl
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Chapter 1- Introduction

The amount of data on which policy decisions are based has
created an ever increasing burden for planners. There needs
to be a way to evaluate a large volume of information quirky
and accurately. To answer this need, the Office of Toxic
Substances (OTS) has developed the Graphical Exposure
Modeling System (GEMS). GEMS is an interactive information

C` management toot designed to allow the quick and meaningful
analysis of environmental problems. Figure 1-1 tUustrates the
functional relationship of the various GEMS components.

1.1 Who Uses GEMS

GEMS was originally designed for use by EPA scientists and
modelers who needed a tool to provide comprehensive policy
planning support to EPA administrators. It has subsequently
evolved into a tool for use by a wider range of environmental
professionals, including those at the state level, as well as other

0% federal agencies such as the Department of Energy. Plans are
now in theworks to increase the scope of GEMS use by
making it available to local communities and several
international agencies. The environmental scientist at virtually
every level from federal to local community will eventually be
able to use this tool to provide policy and planning support for
a broad range of environmental issues.

1.2 How GEMS Works

Like most scientists elsewhere, the EPA turned to the computer
to help solve their number crunching tasks. GEMS was
developed to provide interactive analysis of information in a
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broad range of databases of interest to scientists and policy
makers. Data such as census information on population
distributions are used in studies with other data such as
chemical fate or modeling data. Often many databases are
utilized in producing GEMS outputs.

GEMS is an operating environment that ties together several
previously discrete analysis tools into a coordinated system
that allows for multiple types of analysis. These discrete
systems are handled under a common environment that
makes a user's data available to multiple individual modules of
GEMS. Data produced by certain GEMS models, for example,
could then be utilized to provide graphic analysis.

GEMS allows the user to:
• Estimate chemical properties.
• Assess the fate of chemicals in receiving

environments.
• Model resulting chemical concentrations.
• Determine the number of people potentially exposed.
• Estimate the resultant human exposure and risk.

While some modeling knowledge is required to operate the
models, the use of GEMS as the host environment for
accessing these models Is extremely simple and requires only
minimal computer skltl.

°' The modular design of GEMS supports the implementation of
additional features on an ad hoc basis. Modules already
implemented Include:

• Molecular Structure Entry
• Physicochemical Property Estimation
• Fate of Atmospheric Pollutants
• Air Models
• Soil Models
• Water Models
• State/County Map
• Geographical Data Manipulation and Mapping
• Census Date Retrieval

HELP is always available to the user at the touch of a key, and
even an AUTOHELP facility Is available to assist new users,
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which provides help messages every step of the way. More
experienced users may elect not to use the menu navigation
system by simply issuing direct commands to GEMS to access
specific functions. Menus are used to set up models and
provide information input to GEMS. There is also a 'prompt
mode' available for users who feel more comfortable in an
interactive dialog rather than menu selection. This range of
user options provides broad support to users of any skill level.

1.3 GEMS on the EPA VAX Cluster

GEMS resides on the VAX Cluster of computers maintained by
EPA at Research Triangle Park (RTP), North Carolina The
VAX Cluster currently consists of two VAX 8600's and one VAX
11/785. You must have an account on this system to access
GEMS. If you do not currently have an account contact:

Ms. Cathy Turner at (202) 382-3929 / FTS 382-3929

She will send you information on opening an account. When
you receive your account confirmation from the National
Computer Center (NCC) at RTP be sure to keep it in a safe
place. When you tog onto the system, you will need to know
the Usemame you were assigned, the initial Password for your
Usemame and the Project to which your work will be charged.

1.3.1 Getting to the Port Selector

With a_valid account on the RTP system you may use your
modem and terminal or PC to log onto the system. The actual
connection to the VAX Cluster is accomplished by using one
of the following access maOXXIS:

1. Washington, DC Direct Access
2. Regional Dial Access
3. DECnet Access
4. TYMNET Access

You will need to investigate which of these alternatives is best
suited for your needs. Some incur additional charges, while
some are toll-free. These methods are discussed in the
following sections. If you are in metro Washington, D.C., or in
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the area of one of the regional access numbers, TYMNET
access is not available.

Yet another access method is available for inte rnational users.
More about international access Is discussed in section
1.3.1.4.

1.3.1.1 Washington DC - Direct Access

From the me
tr

opolitan Washington DC area, you access the
Cluster by dialing the local access number for the
communications line to RTP, 488-3671. Th is number will allow
you to access the po rt selector at RTP. TYMNET nodes in the
metropolitan DC area can not access the RTP computer, you
must use one of the dreat access numbers. 488-3671
supports both 1200 and 2400 baud,or 488-1515 for 1200 baud

^., only. For ca
ll
s from DC, your communication parameters

should be 7 data bits, even parity. For information on what
happens after you dial this access number, go to section 1.3.2

w	 for instruc
ti
ons on use of the port selector.

1.3.1.2 Regional Dial Access

To use the Regional Data Switch, dial the appropriate number
listed in Table 1-1 below.

These numbers should be used if you a re working in an EPA
regional office or either of the two EPA labs, or if these numbers
are local cab to you. When calving some of these regional
data switches, you may be prompted for a device type. For
example, the Region 11 Network users must first select4b for
ASCII 1200 baud. Generally, Ifyou have an IBM PC or a VT100
emulator, respond to terminal-typep rompts with 2N An
aRemative is to simply hold down the control key and press
the Of key No 

ti
mes. You will get a message welcoming you

to the system and asking for a system choice. These choices
will include PDP, NCC, and TCP.

To access the VAX Cluster, the home of the GEMS system,
select This will provide you with access to the NCC IBM
through the protocol conve rter. Regions V and VI will be
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prompted with "Commtex Data Exchange. Enter terminal's
device type:". Type .8 for help and respond to the following
prompts according to the terminal type you are using. The
next message you will see will ask you to select the mainframe
you want to use, select IM After this point, the process will
be identical to the procedures described in section 1.3.2, The
RTP Port Selector. For more detailed information on what to
do next, go tp this section.

TABLE 1-1. fieplonal DAd Access Numbers for 300 and 1200

Baud Operation as of 311188

REGION OFFICE LOCATION TEL NUMBER FTS

I Boston, MA (517) 585.9774 8835-3774
II New York, NY (212) 264-1554 8254-1554
111 Phledelphle, PA (215) 597-0103 8597-0103
IV Atlanta, GA (404) 347-7285 8257-7285
V Chlosq% IL (312) 353-2458 8353-2468
Lab Ch*vietb OH (513) 5511~7821 8684-7821
A Dallas, TX (214) 855.8409 8255-8409
VII Kansas City, KS (913) 371-8118 8757-8118
VIII Denver, CO (303) 290-1400 8584-1400
IX San Francisco, CA (415) 495-0188 8 454-0158
Lab Las Veen, NV (702) 795.3101 8 545.3101
X Seadle, WA (206) 4424423 8399-4423

1.3.1.3 DECnet ACCESS

If you have a local VAX which Is on the EPA DECnet network,
you can access the VAX Cluster across the network. To do
so, leg into your local VAX and then use the VAXNMS SET
HOST command to connect to the Cluster.

for access via DECnet

or

Your system must have DEC PSI available, and your system
manager must have setup the address file in order to use the
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X.25 link. Check with your system manager to determine if

DEC PSI is available and set up on your system.

If your network link Is at 9800 baud or less you should use the
X.25 network for access to the Cluster. At such low speeds,
the DECnet overhead can make editing a tedious process at
best. By using this method, you bypass the port selector and
connect directly to the Cluster.

1.3.1.4 TYMNET

TYMNET is "able if you are outside of the cities with regional
offices listed in Table 1-1 and without access to toll-free
numbers. To use TYMNET, you will need to call NCC at (919)
541-4506 (FTS 629-4506) to find the number for your area.
When you call NCC to get the phone number, make sure you
ask for the number that supports the speed at which you plan
to communicate (1200 or 2400 baud). When you are using
TYMNET, your terminal should be set to 8 data bits, no parity.
When you dial the TYMNET number, TYMNET will respond
with:

• Enter your terminal ld: (at 300 baud)
• ;=9 I@mo$&x%x%# (at 1200 baud)

(rho garbage may be a couple of Ones.)
--	 . You will see nothing immediately following carrier

detection at 2400 baud.

tf you we calling at 1200 baud, don't worry about the garbage,
that's raw W. In all cuss, enter an A in response. You do not
have to wait until the teed is finished before typi 21 At
2400 baud, you will see nothing until you enter

You will then see:

Please Log In:

Respond with:

or
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9.8* for 2400 baud operation

If you are using a 2400 baud line, you will need to know the
TYMNET password. To loam the TYMNET password for 2400
baud operation, you should contact NCC at (919) 541-4506.

Once you have successfully gotten to this point, the TYMNET
network will advise you of a successful connection with a
message like:

NODE )o= HOST 1038 EPA IS ONLINE

Congratulations, you are now connected to the port selector
at RTP. Continue with the procedure discussed in section
1.3.2 below.

If you are having trouble logging into the system, and believe
you are doing everything right, there may be a problem with
the computer itself. The National Computer Center maintains
a status phone to let users know if there are problems with the
system. You can call (FTS) 629-2969, or (919) 541-2969 to
check on the current system status.

TYMNET Intematfonal Access

To obtain information for accessing the NCC computer from
overseas, first dial your local TYMNET node. At the Please

c* Log in prompt, type to enter the TYMNET
Information Service. At the Main Menu select the entry for
International Access.

TYMNET provides access to and from over 70 foreign
countries, and you can obtain a listing by selecting #1 from
the second menu. For detailed information on a specific
country that is on the list, select option #2. You will be
prompted to enter the name of the country, and then will be
given information including a contact in that country (name,
address, telephone number, and telex) and technical
information including access, speeds and protocols
supported, and prices. Inbound and outbound rites are listed
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c

`r

r,

O%

in Menu Item #k4; customer support information is provided in
option #7.

TYMNET Customer Support and Trouble-Shooting services
are available to help in placing an international call. The toll-
free number, is (800) 336.0149. When trying to locate NCC's
international address you may be asked to contact . a
communications consultant in external network services at
(703) 3564=1.

1.3.2 The RTP Port Selector

Once you have connected to the port selector, you are almost
there. Enter one or two carriage returns to bring up the port
selector menu. (It you enter too many returns, you will be
disconnected). The menu will look Oka thin:

WELCOME TO THE ENVIRONMENTAL PROTECTION AGENCY
HEADQUARTERS DATA SWITCH

TO ACCESS:	 TYPE:
IBM (TTY)	 NCC, IBMPSI
IBM 3270 EMULATION	 NCC,TCP
EPAIDIALCOM ELECTRONIC MAIL	 EMAIL
PRIME
VAX	 NCC.systwn rams
MODEM POOL	 MODEM,90 9989
OTHER SERVICES	 HELP

NEED HELP? TYPE HELP
YOUR SELECTION>

FIGURE 1-2. k" Msa n"

You have two choices of VAX systems at the prompt:VAXA
and VAX8. You may enter to call the node
named VAXTMI which gives you access to SAS and FOCUS
software. If you plan to use any of the graphical capabilities
(all of which use SAS) In GEMS, you should select VAXA. VAX8
calls the node named CASTOR which gives you access to
ARCINFO software. Enter to call CASTOR. Once
you tell the port selector to connect you to the VAX, you will
see:
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Connected.

Now enter a few carriage returns (one or two) until you get the
computer's a

tt

en
ti

on. It will then respond with:

usemame:

Enter the usemame which was assigned to you by the RTP
accounts personnel. You wi

ll

 then see:

Password:

Enter the password for your usemame. If this is your first 
ti

me
logging in, then enter the password which was given to you on
your account authorization information from RTP. Otherwise
enter your current password. If this is your first 

ti

me logging
on, remember to change your password when you finish

—	 logging in.

After entering your password, N you see User authorization
failure, then you have entered either your usemame or
password incorrec

tl

y. The system will re-prompt you for your
usemame and password. If you enter everything as entered
on the account authorization information you received from
RTP, then give User Support a call (800) 334-2400, or (FTS)
629-7862 for assistance in solving the access p roblem.

(r

VAX USER SUPPORT: (FTS)829 .7862 or 919 .641-7862 or s00434.24os

VAX 8800 Opwaftne States Phona: (FM)s29.29w or 919bN -2969
For the Currant Opwadona SdMdtM Types: OPERATIONS-SCHEDULE

Last irxaracdve login on .-
Last non-Irawactiw Iodn an...

CURRENT NEWS ALERTS
a a^ s a a^ a^ a^^ a s^^ a^^^^ a^^ a^ a a s^^ a

************TYPE 'NEWS ALERTI" TO VIEW AN ALERT'••••••••••••

FIGURE 1-3. VAK C/ustw MeaaaQW
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on

Project:

At this point you enter the p roject which has been assigned to
you, it will be listed under 'account' on your account
authorization sheet You cannot finish the login procedure
without this information. If you cannot remember your project
then type90SM to log off of the system and find the
account authorization informa

tio
n that you received from RTP

to confirm that your account had been set up. This will have
the project information.

Once you have completed the process of logging into the
system you will see the VAX/VMS prompt, the do

ll
ar sign ($).

This indicates that the system is ready and wa
it
ing for input

from you. Under some circumstances you may have a system
prompt of the node ID In the network (.e.: CASTOR > or
VAXTMI >) rather than the m$.' if your account is setup in this

-	 manner, then substitute your prompt for the '$' we use in this
_	 manual for illustration.

VAX/VMS uses the Digital Command Language (DCL) as the
interface between you and the VAX One of the most useful
of the DCL commands Is the 'HELP' command. This will
access the VAX/VMS on- line help function. You can simply

—	 type MW or type own"=
For example you can enter	 for help on the copy
command. You can get help on any DCL command in this

°^	 manner. Toive9 you a hand, if this is your first time on a VAX,
we present several useful concepts below.

If this Is your first time logging into your account, you should
IMMEDIATELY change your password to something you won't
forget. The VAX requires this change for security reasons. If
you forget to d=W your pLwword, your usemame will be
locked against use once you log off after your initial session.
Then you will have to call USER SUPPORT to have your
Usemame unlocked. When changing your password t ry to
choose something which only you can guess. Avoid using
words that others might guess such as your spouse's or child's
name, your middle name, or other words that are easily
associated with you. Remember you are responsible for
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guarding the security of your password. Memorize the
password and do not keep it written down next to your terminal
or in your office. To help insure the security of your password,
the system will not display you password as you enter iL

yourLooking over yo shoulder will not allow others to see you
entry-

To change y9ur password, enter:

You will be prompted for your old password, new password,
and verification: once you have entered your currently valid
password, you will be asked to enter the new password that
you want to use in the future. To verify your entry of the new
password, you will be asked to enter It a second time. BE

e°	 SURE TO REMEMBER YOUR PASSWORD. IF YOU FORGET
IT, YOU WILL LOSE ACCESS TO YOUR ACCOUNT.

When you log in to the system you will be in your main
r directory. At this point you can edit files, create

sub-directories, or run a program, for example: GEMS.
Remember, however, that if this is you first time logging on,
you must set up the GEMS environment before you can run
GEMS. Be sure to loam about creating sub-directories; as they

_	 are very useful for organizing your files. If you put everything
you do into your main directory, It will get very cluttered and it

m will be difficult to find the flies you are interested in. In the next
two paragraphs we'll Introduce a few DCL commands to you
and give a short description of how fib names work on the
VAX If you are new to VAX computers, please be sure to read
both of these sections.

Fib names under VAX/VMS have two components, the fib
name and the fib type in the format:

filename.filetype

The file name can have from one to 39 characters chosen from
the letters A through Z, the numbers 0 through 9, and the
underscore U and dollar sign ($). The fib type can be from
0 to 39 characters from the same set of characters. The fib
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name and the file type are separated by a period (). Some
examples of legal file names are:

LOGIN.COM	 DATA.
GENERALDAT GAMS_ISC0I.CONC

The system recognizes a number of default file types for
special purposes. Use of these file types should be limited to
the types of files they we meant for:

FILE TYPE	 USE
COM	 DCL Command procedure (example:

LOGIN.COM)
DIR	 Directory or subdirectory
EXE	 Executable file

r
	 OBJ	 Object No created by a compiler or

assembler
FOR	 Source file for FORTRAN compilera.	
MAI	 VAXNMS Mail file

In addition to a file name and type, every file has a version
number assigned toit when it is created or revised. When you
initially create a file it has a version number of 1. As you modify
the file the version number is ftreased by one each time. The
system will maintain all versions of a fib. You should use the
PURGE command to delete all versions but the highest

cr	 numbered (moat current) one.

A wildcard character is a symbol that you can use with many
DCL commands to apply the command to several files at once,
rather than specifying each fills individually, or to select a
sub-set of the available flips in a directory. The wiidcard
characters are the asterisk (*) and the percent sign (%). The
asterisk matches any number of characters in , a fib name or
file type:

DIRECTORY *.DAT would give you a list of all files in your
directory with the file type of DAT. The percent sign matches

EPA	 Page 1-13



m

1- Introduction	 GEMS USER'S GUIDE

only a single character in the position at which it is specified:

DIRECTORY CHAPT%.TXT would list out files such as
CHAPTI .TXT, CHAPT2.TXT, but would not list CHAPT.TXT or
CHAPTIX.DAT.

1.3.3 Running GEMS

All you will need to do to run GEMS is enter:

See section 1.4, Using GEMS, for additional information on
using the system.

1.3.4 Things to Know

The first time you run GEMS, a number of files and directories
will be created in your account. The most important of these
is the sub-directory GEMSUB. This directory will be created
by GEMS under your primary directory. If your primary
directory was [GEMSUSER] then you would have the new
directory [GEMSUSER.GEMSUB]. This directory is very
important it your GEMS user daMW library. You
should never delete the In in this directory or the directory
itself except from within GEMS. If you delete files within this
directory, you lose access to that dataset and run the risk of
damaging your user dataest library. M it Is damaged, you will
lose access to the rest of your data.

If you run the Estimation Procedure routines, you will have a
number of flies ending in the extension .SFS created in your
main directory. These OW we Important to the execution of
these programs and are used to store the structures which you
are entering. M you delete time flies, you will lose access to
the structures which you have previousl y entered. If you no
longer need access to previously entered structures, you can
delete these files to conserve disk space.

Files will also be created, in your directories, as you run some
of the models accessible through GEMS or when you use the
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f_

EXPORT feature under GEMS File Management. Files existing
outside of the GEMS file management structure must be
managed by you. You may save or delete these files as you
deem appropriate.

Remember, if you have not accessed a file for 45 days, it will
automatically be archived to conservedisk space, and will be
available only after recalling it from archive. To loam how to
retrieve a file from archive type 	 or
consult the NCC VAX Users Guide.

Changing file protections can be very helpful in preventing the
accidental erasure of your files. To change file protection, use
the VAXIVMS SET PROT command:

You can change the protection for various categories of users:

System)	 System level Usernames
Owner)	 Yourself
G(roup)	 Usemames under the same project as

yours
w(orld)	 All other Usemames

Remember that you must remove a protection from all
categories after yours. For Instance, if you have removed
'Delete permission from O(wner)' but you have left it in for
%V(orld),' you will sti9 be allowed to delete the file.

The protection codes are:

E to be allowed to execute a file. Mainly applies to .COM
and . EXE files. Allows a user to execute the file without
being able to read or write the file.

R for read permission. Users in the applicable category
will be allowed to read the file. This level of protection
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also allows a user to make a copy of the file.

W for write permission. Users will be allowed to write new
information to the file. Be very careful in allowing this
level of protection.

D A user will be allowed to delete the file. Omit this
protection to prevent yourself or others from being able
to inadvertently delete this file.

1.4 Using GEMS

If you have successfully completed section 1.3 of this manual,
you should now have logged on to the computer system and
have access to GEMS. Before you actually run and use GEMS,
there are some concepts you should keep in mind.

1.4.1 GEMS Menus

GEMS comes with two basic types of menus, navigational
menus and parameter editing menus. Knowing the differences
between the two will be helpful in understanding how the
system works and how to use the system most efficiently.

1.4.1.1 Navigational Menus

nT MENU: Graphics! Exposure Modeling System

1.	 Estimation	 (ES)
2	 Modeling	 (MO)
& Geodata Handing	 (GH)
4.	 Fie Management	 (FM)
S.	 Statistics	 (ST)
e.	 Graphkx	 (GR)
7.	 Utilities	 (UT)
&	 Information and News	 (IN)

Enter an option ramber or a procedure name (In parentImes'
GEMS Prompt & or a command: HELP, BACK CLEAR, EXIT, TUTOR
Entry Field GEMS>

FIGURE 1-4. Typical Navigadonal Menu

Title
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Navigational Menus help you navigate your way through
GEMS. They present you with a list of options from which to
select. When you select one, you will proceed to either another
navigational menu or a parameter editing menu. To get to
many GEMS functions, you may have to go through several
navigational menus.

r

Title: This is the title of the menu. If you have
problems at a menu, writing down the
procedure you were using (the title of the
menu) can greatly assist the support staff
in solving any problem.

Reference Each parameter on the menu will have an
number: associated reference number. Enter this

number to select the operation or
procedure.

Description: The name of the operation that is
associated with the number preceding it
is presented.

DAC: The Direct Access Command for the
procedure or operation. (See below for a
discussion of DAC's).

Entry Field: This is the area of the screen where you
will enter your function selection.

To select an option from the menu, you need only type the
reference number associated with that Item.

Once you are familiar with GEMS, you can Issue a Direct
Access Command (DAC) for the functions that you want to
use. The Direct Access Command lets you name a destination
without relying on the system navigational menus for guidance.
This can save you time and keystrokes when you know exactly
what you want to do and the proper command to do iti
Remember, however, that DAC's are available only from
navigational menus.

At navigational menus, you can type to bring up a
help screen that explains your current menu. You can also
type 1910M where n is the reference number, and you will
get specific help about that selection.
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w.

c.^

The DAC feature is very powerful and useful, but you should
take care in its use. The problem with relying on the Direct
Access Commands too heavily is that you miss many of the
other useful features which are available through GEMS. After
navigating through the menu screens, you will reach the
procedure you desire. Once there , you will use parameter
entry menus.

1.4.1.2 Parameter Entry Menus

Parameter Ent ry Menus are the menus which are used to enter
values into GEMS for specific parameters needed by a GEMS
procedure in its execu

ti
on. Several conven tions exist in entry

menus which you should be aware of. A field which contains
an asterisk (*) will have a defau

lt
 value applied if you do not

change it. Many menus used in setting up input for the models
used in GEMS have defau

lt
 values already in place in the

parameter fields. These values should only be used if you have
verified that they make sense for your applica

ti
on. While an

attempt has been made to select values which will apply in
many situations, lt cannot be assumed that the defau

lt
 value

will apply in any specific situation. Finally remember that DACs
will not work at a parameter ent ry menu.

Title MENU: Monthly Cl imate Data for Year 1

at A9 mmain narsmoo desedOon	 V9IW Iind
1. TA Air Tempsra llure (deg C) 15.08 (1)
2. NN Cloud cow (Irac.) 0.77 (1)
3. S Relative Humidity Ow-) 0.84 (1)

Referees 4. A Short wave Albedo (1rac.) 0.19
Numbers

S. REP EvapotrarieV*	 I ' m i (oWdey) 0.00 (1)
Q MPM Rain Depth (aW areh) 13.88 (1)
7. MTR Mean Storm Duration (days) 0.24 (1)

L-4& MN Number d Storm Ever ti (#/mrMh) 11.00 (1)

Enter one or more comblrabons of reference or parameter narne and
value(s)(re ll valuel, ref2 vduak..J or a nammand: HELP, NEXT. BACK

GEMS Prompt &	 END, CLEAR, EXIT
Eby Field	 GEMS>

FIGURE 1-5. TWbO PammeW &" Menu
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Title: This is the title of the menu. If you have
problems in GEMS, writing down the
procedure you were in and the title of the
menu you were at can greatly help in
finding and solving the problem.

Reference	 Each parameter on the menu will have a
Number: reference number associated with it. This

Is ft number which you will use to specify
which parameter you want to assign a
new value to.

Parameter	 The name of the parameter. Every
Name:	 attempt has been made to associate a

meaningful name with the parameters.
r°

Description:	 A short description of the parameter.

Value: This field displays the current value of the
parameter. Many parameters will be
initially displayed with no value. You must
specify a value for all items on the menu
which do not have default values.

Index:	 This lets you know if a parameter is a
single value or an array parameter. If this

c field is blank, it is a single value. If the
parameter is an array parameter (i.e., it
can take on more than one value), this
field will! Iniddy have a '(1)' displayed
there. This indicates that ft value of the
first index is being displayed on the menu.

Entry Field: This is ft area of the screen where you
will enter your information to fill the editing
screen.

Now that you know a bit about the menu, here's how you
modify parameter values in the menu.
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To modify a parameter you type its reference number followed
by a space and then the new value: MKOAM If you
are using a DEC video terminal or Tektronix 41 xx series
terminal, the new value for the parameter will be displayed on
the menu, after a CR, to indicate that the value has been
changed, If you are entering values for an array parameter
then you should enter just the reference number. You will then
be prompted for the values for each element of t- - ar ray. You
end the procpu by entering just a carriage return for a value.
You will then be returned to the same menu and the value of
the last element of the array will be displayed and the number
of elements in the array will be indicated by the index field.

You can use the SHOW command to examine the value of a
specific element of the array. 	 Use is simple, just type the
command	 1111111111pNOW where you replace
PAR-NAME with the name of the parameter, and INDEX with
the number of the element you went to see. The value and
index fields will be updated with the information you requested.

By typing RM you can bring up a general help screen
about the menu, or by typing where 'n' is the
reference number, you can bring up help for a specific
parameter on the menu.

When entering date you may also put more than one reference
number on a line. Separate the entries using commas (1 new
value,2 anofhernew velue,3 the Upird new value) to modify the
values for Items 1, 2 and 3.

Once you have finished entering values into this menu, you
type VW to proceed to the next menu. If the menu you were
on is the last in the sequence, then the NEXT command will
proceed to run the program.

Should you decide that you want to end the procedure you are
in prior to finishing your work, you can type to end the
current procedure and return to the previous navigational
menu or "..	 to end the current procedure and return to
the main GEMS menu.
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1.4.2 Entering GEMS

If you have set up your LOGIN.COM  file as explained in section
1.3.2 then you will be able to simply enter the command GEMS
to run GEMS. If you have not yet setup your LOGIN.COM  file,
turn to section 1.3.2 and do so before proceeding.

When you enter GEMS, it will print out the GEMS NEWS file to
let you know about any new procedures or updates which have
been made to GEMS recently. Once you have seen the GEMS
NEWS, it's time to select your terminal type:

MENU: Terminal Type Specftations

1 YN OD-competlbie WmInal 2.Tektronbc 4010 tem*w l
3.VT100 with TEK41040 emulator 4.Tektranbc 4014 terminal
5.b0 column ASCII twn*W e. Tektronix 4105 temmkial
7.132 column ASCII termini &TekUonbc 4106 terrninal
9. LAl20 DECwrkw terminal 10. Tektronix 4107 torn"

Please identity your terminal type by number

FIGURE 1-. Terminal Selection Menu

Enter the number which corresponds to the terminal with which
you logged onto the computer. This lets GEMS set up

r,. conversational parameters for such functions as full-screen
display. This is Importantl Many GEMS features will only
display on a particular terminal type (i.e., while you may run
one of the mapping options on any terminal, a TEKTRONIX or
compatible terminal Is required to display the map). GEMS will
still let you request these functions butwill simply store the map
or graphic which Is creamed In your library for later viewing on
the proper terminal. Once you have entered your terminal type
GEMS gores you the ofRcial Welcome:
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GRAPHICAL EXPOSURE MODELING SYSTEM

Version 8.1

De44loW by
GENERAL SCIENCES CORPORATION

For
U.S. ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF PESTICIDES AND TOXIC SUBSTANCES

FIGURE 1-8. GEMS Welcome Screen

im	 After a few seconds the main GEMS menu will appear.

W

RM

MENU: Graphical Exposure Modeling System

1. Estimation (ES)
2. Modeling (MO)
3. Geodata Handling (GH)
4. Fie Management (FM)
S. Statistics (ST)
8. Graphics (GR)
7. Unities (UT)
S. Information and News ON)

Enter an option number or a procedure name (in parenthesea)
or a command: HELP. HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGUMtE 1-7. GEARS Main Meru

You are now ready to begin work. From this menu you can
either navigate through the avd@W choices to the function
that you want to use or use the menu DAC to jump there directly
(as discussed above). The DAC Is displayed at the far right of
the selection saw. For Irk, to advance to the
Environmental Models section of GEMS you could either enter
2 from the main menu or enter

Each of the items on the main menu is the subject of a chapter
in this manual. Because of the complexities of Chemical
Property Estimation and Modeling, separate User's Manuals
have been written for these functions. In Chapters 2 and 3, we
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rn

will provide you with a broad overview of these operations and
refer you to the appropriate detailed user's guide. In Chapters
4 through 8, we present a much more detailed discussion of
GEMS procedures used in support of the modeling and
estimation operations. For now, here's a short overview of
each function.

Chemical Property Estimation

The Estimation option provides you with a variety of
procedures which can be used to estimate a number of
properties on a wide range of chemicals. These procedures
fall into two classifications: Structure Entry (SFILES and
SMILES programs) and Property Estimation (CLOGP,
CHEMEST, NEWCHEM, AUTOCHEM, and FAP programs).
More about Chemical Property Estimation can be found in
Chapter 2.

Environmental Modeling

The GEMS Modeling functions provide access to a variety of
computer models which simulate the effects of chemicals
released to air, water, and soil. The models are grouped by
media into the categories of AIR, WATER, SOIL, and
MULTI-MEDIA. The AIR models deal with the fate of
contaminants released into the atmosphere. The WATER
models deal with the fate of a contaminant in surface water
bodies, and the SOIL models address transport and fate of a
contaminant in soil and ground water systems. The
MULTI-MEDIA models deal with the transport and fate of a
contaminant as It moves through the atmosphere, soil . and
surface water. All of these models produce estimated
concentrations of the contaminant under study. Many of these
models create GEMS datasets which may be used in
subsequent ana"es. Mote about Modeling can be found in
Chapter 3.

Geographic Data

Geographic Data Handling allows access to mapping routines
and to specialized data retrieval operations which access data
by location (latitude/longitude) or geographic codes (such as
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state name or State FIPS code, county name or County FIPS
code, etc.). Please remember that the mapping opera

ti
ons are

viewable only on Tektronix or compatible terminals at present.
More about Geodate handling operations can be found in
Chapter 4.

GEMS File Management

File Management allows for the creation and manipulation of
GEMS datasets, some of which can be used as the input for
other GEMS procedures. This capability also allows you to
import data from outside of GEMS for use with GEMS
procedures. More about the File Management Opera tion can
be found in Chapter 5.

Statistics

The Statistics option provides the user with a variety of
- statistical analysis cepabilitfss and functions. This capability

has been implemented using routines from the International
Mathematical and Sta

ti
stical Library (IMSL) and from the

Statistical Analysis System (SAS). More about Statis tics can
be found in Chapter S.

Graphics

Selec
ti
on of the Graphics option allows you to display data

from the datesets in the -system and/or your own dateset
"^ library. Marry of the models Installed In GEMS create GEMS

datesets containing the results of the model's execu
ti
on, which

are usable by the GEMS graphits progams. This a
ll

ows you
to graphica lly represent information and mode ft results to
assist In anaysis. Many of the graphics available through th is

operation have been implemented utilizing SAS Graphics
capabilities. Most GEMS graphics requi re the use of a
Tektronix compatible terminal, or a PC running Tektronix
emulation software for viewing the graphs. More about
Graphics can be found In Chapter 7.

utllftles

The Utili
ti
es operation allows access to a number of useful

capabilities. Par
ti
cularly important under this opera

ti
on is the
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Problem Reporting utility, allowing GEMS users to
communicate with the GEMS system staff. This feature can be
used to send problem reports, complements, and
development suggestions and requests to the staff. A number
of VAX VMS utilities are also available under this GEMS
Operation. More about Utilities can be found in Chapter 8.

Information and News

This operation allows you to convey messages to GEMS staff
and for GEMS staff to Inform you about new application or
corrections or other newsworthy items. More about this
operation can be found in Chapter 9.

--	 IA.3 GEMS Datasets

One of the most important concepts that must be mastered for
a full understanding of GEMS is that of the GEMS Dataset.
There are several types of GEMS Detasets. GEMS User
Datasets are detasets which have been created by and are
only accessible to a GEMS user. These are the datasets in
your GEMS user dataset library. These Datasets are either
temporary or permanent. Temporary Datasets are those
which have been created during a GEMS session and which
have not yet been saved. Permanent Detasets are those which
have been saved and remain available from session to session.
When GEMS procedures and models create new datasets,

c they are created as temporary. This is to help you conserve
disk space. Temporary datasets are automatically deleted at
the end of a GEMS session. If you do not need continuing
access to a dataset, you should simply allow this deletion to
take place in order to leave as much space available on the
disk as possible. Whenever you exit from GEMS, you will be
given a list of new datasets which were created during the
current session. You will then be given an opportunity to save
the new datasets, rescuing them from automatic and certain
deletion.

The other type of dataset is the SYSTEM INSTALLED Dataset.
These datasets are owned and maintained by the system and
are available to all GEMS users. These datasets remain
available from session to session and cannot be deleted or
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modified by GEMS users. Datasets of this category contain
data which has been found to be useful in performing
environmental modeling by GEMS users. Many of these
datasets are accessed automatically by various GEMS
functions, or you can use them with various GEMS functions
to create subsets which are useful for your own applications.
For information relating to specific SYSTEM INSTALLED
datasets please ;ee Chapter 9.

Both User and SYSTEM INSTALLED datesets may be
displayed by using the DATASET procedure under the
OUTPUT function of the FILE MANAGEMENT operation. The
DATASET procedure is documented in Chapter 5 (File

,e	Management) and you should review this section in order to
gain a full understanding of the procedure.

An important concept which will help you understand the
GEMS datasets is that of the data 'group'. Data groups are
used to store information so that variables such as latitude and
longitude which may have marry records associated with them
can be placed into or , group and then the repeating records
placed into another _. )up with a link variable between them.
This saves a great deal of disk space. If you do not realize
which group a variable is in you can get quite confused when
attempting to use a GEMS dataaet (see Chapter 10 - Detasets).

The UST DATASET corrrnand allows you to see all of your
available datasets. Subcommands allow you to list selected

rn	 datesets:

Enter a subcommand: TEMP, UON, DOFF, UALL, SON,
SOFF, SALL, ALL, HELP, RaWm to end.

TEMP AN ternporery datesets
UON AS on-line user datasets
UOFF All off-line user datasets
UALL All user datasets
SON All System on-line datasets
SOFF A ll system off-line datesets
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SALL	 All system datasets

ALL	 All datasets

HELP	 Brings Help

After you have identified a dataset of interest, the UST
VARIABLES command will allow you to list the variables in that
dataset. If you are in a GEMS procedure that has specified a
dataset, you will be shown the variables of that dataset. If you
have not previously specified a dataset, GEMS will ask you to
name one. The UST DATASET command also has available
several subcommands to allow you to specify which variables
you would like to list.

ig	 Enter a subcommand: INT, REAL, CHAR, ALL, HELP,
Return to end

INT All integer variables
REAL All real variables
CHAR All character variables

ALL All variables
HELP Brings Help

The variables will be displayed by group.

71 1 	 The command DATASET will allow you to change the dataset
for which you are listing the variables. Note: you can not do

C,	 a LIST DATASET command from within UST VARIABLES, or
a LIST VARIABLES from within UST DATASETS

Often throughout this user's guide, we will refer to your user
dataset Library. When we use this term we are referring to the
data files and your MAP; GRAPH, REPORT, and TABLE
datasets as well.

MAPS are created by the various GEMS mapping procedures,
generally found in the GEOMAP procedures under the
Geodata Handling operation. These datasets can only be
displayed. No further manipulation can be performed on these
data. Datasets may be reviewed by using the MAP procedure
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under the OUTPUT function of the FILE MANAGEMENT
operation.

GRAPHS are created by the GEMS graphics procedures found
under the GRAPHICS operation on the main menu, as woo as
a number of spwWized graphics procedures which are
available for use with several of the models. These datasets
can only be Displayed. Further manipulation of the fib is not
allowed. These datasets may be reviewed by using the
GRAPH procedure under the OUTPUT function of the FILE
MANAGEMENT operation.

REPORT datasets store model output files. These files are
placed within a structure which will allow you to better manage
them. These datasets are usually text files which may be typed
through use of the REPORT procedure under the OUTPUT
function of the FILE MANAGEMENT operation. No further
manipulation can be done to these datasets.

TABLES are generated by several GEMS procedures, for
example, STATISTICS - Contingency tables. These dataseb
may be viewed by using the TABLE procedure under the
OUTPUT function of the FILE MANAGEMENT operation.

The LIST MAPS, GRAPHS,... commands all act identically to
the UST DATASET command except for the absence of
system maps, graphs, eta

The LIST MAPS, at al. command offers you several useful
subcommands:

Enter a subcommand: TEMP, ON, OFF, ALL, HELP,
Retum to end.

TEMP All temporary maps, etc.
ON All on-line maps, eta
OFF All off-line maps, eta
ALL AU maps, etc.
HELP Brings Help
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1.4.4 Exiting GEMS

Now that you have mastered getting into GEMS, and have
learned a little of the fun you can have with the system, it's time
to learn how to leave GEMS.

N you are at any GEMS menu,
leave the system. GEMS will
intention to leave the system:

you can simply type A to
then ask you to confirm your

Enter YES to confirm the EXIT command; type NO to
restart GEMS...

If you haven't entered the EXIT command by mistake, confirm
with 20 and GEMS will check to see if you have created any
new datasets while you were on the system. If you have,
GEMS will ask N you want to SAVE them:

Temporary data created In the current session...

Datasets: ONE TWO THREE
Graphs: G1 G2
Maps: MAP1 MAP2

Press return to delete them, or enter •ALL' to save
them, or enter only names of those temporary data to

rn	 be saved.

Once you have taken care of these housekeeping chores,
GEMS will return you to VMS, and you will see the VMS prompt.

S

Remember, N you are using GEMS for the first 
ti
me, you must

change your password before you log-off the VAX or you will
not be allowed to log-on againl

Once at the VMS prompt, you can continue to use the system
or log out To log out, type

EPA	 Page 1-29



1- Introduction	 GEMS USER'S GUIDE

1.4.5 TGEMS

A special version of GEMS is used to make new procedures
available for testing. This version of GEMS is called TGEMS.
If you have set up the GEMS environment in your LOGIN.COM
file, you can access this version by typing 	 TGEMS
is provided in order to make new procedures available to you
as soon as possible during development. While procedures
are not installed into TGEMS until they have been tested, these
procedures are not always fully operational. Care should be
taken when using any procedure in TGEMS. If you have a
problem using TGEMS procedures, you should report it using
the normal GEMS problems report method. The TGEMS
menus may be different than those in GEMS, which are
documented in this manual. This is because of new or updated
procedures in TGEMS. The User's Guide is only updated
when a procedure becomes operational and is installed into
GEMS.

1.4.6 Reporting Problems

If a problem occurs while you are running GEMS or TGEMS,
please let us know. It's easy, Just use the PR procedure under
the utilities menu, or send MAIL to the usemarne GEX. It will
help us understand your problem N you will remember to
provide us with as much of the following information as

n,	 possible.

cn	 • Date and Time the problem occured.
• Menu We of the menu on which you had problem.
• What happened. (Describe the problem as fully as

possible.
• Error Messages (if any) that you received.

Remember, the more you can tell us about what happened,
the better we can help. After you submit the problem report,
we'll get back to you with an answer as soon as possible.

1.5 Commands Summary

GEMS has its own set of navigation and control commands
segregated into four basic functional groups. The commands
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discussed here are universally operable in GEMS. Additional
commands may be functional in isolated sections of the
system, and will be discussed as part of the discussion of those
sections of GEMS. Note that the commands work as single
word commands except where otherwise noted.

Help Commands obtain information about the system:
HELP	 AUTOHELP	 NOAUTOHELP
LIST	 TUTOR	 REVIEW
.QUEUE	 SHOW

Navigation Commands allow you to move through the system:
BACK	 END	 CLEAR

`	 EXIT	 NEXT	 GO

Operational Mode Commands support selection methods for
data input:

MENU	 PROMPT

Parameter Commands are used to change your operating
parameters:

RESET	 STORE	 RESTORE

These commands, listed alphabetically, include the following.
Unless specified, the command and the syntax are identical,
that is to say, you enter the command exactly as it is written.

a'	 COMMAND	 FUNCTION
AUTOHELP Turns automatic help facility on, see

'NOAUTOHELP" for a due on how to turn
it off.

BACK

	

	 Used to return to the previous prompt or
menu screen.

CLEAR

	

	 Used to return to Main GEMS menu and
restart the procedure selection operation.

EXIT Used to leave GEMS. When EXITing, you
must confirm your intention to leave the
system. As you EXIT, GEMS will ask you
N you want to SAVE any temporary GEMS
datasets you have created during the
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MW

sa

I

current session. If you do not specifically
save them, they will be deleted.

HELP Used to call-up screens of system-help
information. This help function is context
sensitive. Entry of the HELP command
affords you an opportunity to ask for
specific help. If you enter RM you will

be given general help for your current
screen. If you enter . (where n is
an option number on your current menu),
you will be provided with help specific to
that option.

LIST UST DATASETS lists the available user
and system-installed GEMS datasets.
LIST GRAPHS, LIST TABLES, LIST
REPORTS, and UST MAPS all list the
available graphs, tables, reports, or maps
in your user GEMS library. LIST
VARIABLES lists the variables in the
GEMS dataset you specify. LIST
COMMANDS is used to list available
commands. NOTE: There are two
versions of this command, with the suffer
'S' as in UST MAPS, you will see a full list,
without the 'S', as in UST MAP the list will
be In abbreviated form.

MENU Selects the Menu-Mode of system
operation. This is the default mode, the
alternate is PROMPT. The MENU
command can also be used to refresh the
screen If you are In menu mode.

NEXT Calls the next parameter specification
menu. Not applicable to navigational
menus.

NO AUTOHELP Turns off the AUTOHELP function.
PROMPT	 Used to invoke the User Prompt mode of

operation. Alternate mode is MENU.
QUEUE	 Displays the current jobs in the system

batch queue.
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RESET Resets parameter values to the defau
lt

values on the original parameter editing
menu.

RESTORE RESTORE file-name, used to recall
spec fc^fication parameters saved with the
STORE command.

REVIEW Re-displays the current menu or
previously entered parameter values in
parameter editing menus.

SHOW	 SHOW reference/parameter name
displays current parameter values.

STORE	 Used to store responses to parameter
editing menus for later recall.

USERCMD	 Displays available facility-defined
commands.

Consu lt the sections of this manual which describe individual
procedures for commands that -are a part of individual

--	 programs, and are not detailed above.

1.6 Communication with PCs

As GEMS has grown, the number of GEMS users has also
grown. This growth brought with it several problems, not the
least of which was the prospect that the number of users would
exceed the number which could be accommodated with the
ava

il

able processing power. The prospect loomed on the
^,.	 horizon that increasing numbers of GEMS users would result

in a seri
ous degradation in system response speed. An

alternative was to utilize the wing base of available PC
processing power to absorb some of the new user demands.

1.6.1 PCGEMS

In order to meet the growing demands of EPA modelers for
access to GEMS features, the Personal Computer (PC) version
of the Graphical Exposure Modeling System (PCGEMS) has
been adapted from the VAX version. PCGEMS has many of
the same features as GEMS but Is accessible at a local level
on a desk top computer. PCGEMS features work both
independently and in concert with their more powerful
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counterparts on the mainframe. PCGEMS was created to
meet two primary needs. First, PCGEMS reduces reliance on
the VAX based GEMS by making GEMS capabilities
independently available on a PC, and second, added
capabilities allow a user to do preliminary work at the PC, send
this information to GEMS on the VAX, and use the VAX based
GEMS to perform the more demanding model runs.

PCGEMS is designed to reduce the reliance on the VAX based
GEMS by providing the following independent capabilities:

1. Estimating the properties of chemicals such as
octanollwater coefficient and boiling point, providing
general chemical information of a chemical as well as
information necessary to feed into the environmental
models; it also estimates the fate of atmospheric
pollutants in water and air.

2. Allowing use of environmental models which simulate
the effects of chemicals released to the air, water and
soil or groundwater. Plans are underway to include
features to assess the risk to the ecology presented by
chemicals and give estimates of the danger these
chemirila may present to the en*onment.

In addition to two stand-alone features, PCGEMS was
designed to work In concert with the GEMS on the EPA VAX
Cluster at RTP. While PCGEMS has many useful features, it is
not Intended to accomplish all of the functions of its more
powerful VAX namesake. However, PCGEMS has the
capability to allow GEMS users to use PCs as work stations in
preparation for using GEMS. In PCGEMS, you create
datasets, build Input files, and then transfer the information to
GEMS on the VAX to access the more powerful GEMS
capabilities. This PC-based pre-processing of data allows you
to:

1. Work on a PC at times when the VAX s unavailable.
2. Reduce computer charges by shifting work to the PC.
3. Make use of powerful PC software packages in file

preparation.
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4. Keep local copies of vital data or programs.

The sections that follow provide more information on the
communications capabilities built into PCGEMS to support this
method of using GEMS. Refer to the PCGEMS User,s Guide
for more details on PCGEMS

1.6.2 Communications methods to GEMS on the
Cluster

There are a number of programs available to manage the
transfer of files between the PC and the VAX. Kermit and
CrossTalk are both toots in the standard EPA software
distribution. PCPLOT is another useful terminal emulation
package that makes a PC look like a Tektronix 4010 to the VAX.
PCPLOT is typical of a number of similar products that allow
you to use the graphics capabilities of GEMS operations on

C°
	

your personal computer.

Before you attempt to transfer a GEMS dataset to your PC, you
must first use the G2VAX procedure to export the dataset from
GEMS to a VAX file. You can not transfer a GEMS dataset
directly from the VAX to your PC.

For each of the file transfer methodologies discussed below,
a modem and the requisite software is assumed.

1.6.2.1 Communications wUh KerrnR
CTI

Load Kermit by typing the command .	 then you will
see the Kermit system prompt:

KERMIT-MS

If you do not have an initialization file for Kermit, then enter:

sets the communications speed to.1200
baud

SZjOjJMM sets the parity to even If calling on the
Washington Direct Line.
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r °•

;^ JS(Q# sets the pa rity to none If calling or the
TYMNET network.

Now type:

Your PC wi
ll 

now act as a terminal emulator; that is to say your
PC now looks like a regular computer terminal to the VAX. You
can now login to the VAX in the normal manner by entering

for a Hayes compatible modem. ff
you do riot have a Hayes compatible modem, see your
modem's user's guide for instructions on how to dial. Follow
the instructions in sec

ti
on 1.3 for logging into the system.

To download a VAX file to the PC:

1. At the VMS prompt =, enter the command
to enter the Kermit file transfer program.

2. Enter: on the VAX You may use wild
cants to send multiple In with the same command
(i.e., SEND *.FOR).

3. Enter NJ (^ = ControQ and while holding down the
control key enter 2 This returns you to the MS-DOS
KERMIT prompt where you will type RU (receive).
KERMIT wi ll then display an information screen to tell
you what file it Is currently receiving and how large it is.
You may have to eater a 0 (carriage return

) to start
the transfer.

4. When KERMIT has finished the transfer, lust type 12 an
d you wi

ll 

be reconnected to the VAX

To upload a PC file to the VAX:

Type Y	 on the VAX, to enter the Kermit file
transfer system. NOTE: N you are transferring a binary
file (*.EXE), type	 KIM on the VAX
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..............
2. Enter IEO' on the VAX. This will put the VAX into the

receive mode.

3. Enter	 (^ = control) and then enter ?ice This
brings you back to MS-DOS KERMIT, from this
command level, type	 WWN""" Wildcards are
permitted, for example, SEND *.TXT. Kermit will display
an information screen to tell you which file is being
transferred, and the transfer progress. You may have
to enter a	 to start the transfer.

4. When Kermit has finished the transfer, you can enter
a C to be reconnected to the VAX.

1.6.2.2 Communkntlons with CrossTalk

Load CrossTalk by typing the command , W- NOTE:
A quick look at the status of CrossTalk is available by pressing
the HOME key. The ESC key is used prior to entering any
command.

If the Cro"Taik software has already been set up for the VAX,
enter the number corresponding to the appropriate command
file. If none has been established:

Press the	 key to we the status screen.
Press 2W, to receive the COMMAND line.

a,

Type the command prefix followed by the associated data to
set the following parameters:

Speed 2400
DAM 7
Port (1)*
P" Even
Slop 1

(* - Assumes modem on port 1)

Duplex Full
EMuWe VT-100 or VT-62
Mode Call
CWat Delay 5
Lwak Delay 20
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Log on to the VAX:

Type GO at the Command prompt to dial the currently loaded
phone number. If a new telephone number is to be selected,
typed . followed by the number, then type GO.

To download a VAX fib to the PC:

1. Press the	 key to go to command mode.

2. Type WMM followed by the drive designation for
the drive where you want to write the incoming file,
followed by the name you want to give to the file. (i.e.,
CAPTURE A:file.ext).

r 3. Type the information on the VAX (i.e., ° )
The file will then be transmitted from the VAX to the PC
onto the specified drive and with the name you
assigned.

4. Press the ESC key to go to command mode, and type
" r	 to save the fib to disk.

To upload a fib from the PC to the VAX:

1. First make certain that you are in the VAX line editor,
EDIT, or in any system mode which will accept input

a	 data

2. Press ESC to go into the command mode, and enter
the commwW SEND, followed by the drive designation
and fib name of the ft you wish to send to the VAX.

3. Exit from EDIT by pressing the M (^ = control key)
to save the fib on the VAX.

To exit from XTALK, press the ESC key and enter
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1.6.2.3 Communications with PCPLOT

PCPLOT is just one of the many commonly used programs for
Tektronix 4010 terminal emulation. We illustrate its use here
only because GEMS users have successfully used it.

To upload or download files to the VAX using the PCPLOT
program is simple with PCPLOT. Enter PCPLOT with the DOS
level command	 PCPLOT will first display a terminal
type.

Make sure the terminal type is set it to either 4 1" or "2". If not,
press before proceeding. NOTE: A complete list of
PCPLOT commands is available by pressing MR

Logon to the VAX by calling the appropriate telephone number
.-,	 with the 	 command.

To download a VAX file to the PC:

1. Depress the key and simultaneously press the..F;
key on your keyboard to name the destination file;

This key combination will be indicated as MW for
the rest of this section. 	 Include drive and full file

_	 specification in the name.

2. When ready to copy the VAX file, enter; to
o.	 accept the host file. Ali terminal output will then be

copied to the file you named.

3. To close the file, enter VM after the file has been
downloaded.

To upload a PC file to the VAX:

1. You must be in the line editor, EDIT, in insert mode, or
any other system mode which can accept input data.

2. Enter	 to open the file on the PC.

3. Enter,	 to start uploading.

EPA	 Page 1-39



K^

1- Introduction	 GEMS USER'S GUIDE

4. Enter	 to dose the file when uploading has been
completed.

5. Exit from EDIT on the VAX to save the file.

When finished uploading or downloading using PCPLOT, enter
AM to exit to DOS command level.
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Chapter 2 - Chemical Property
Estimation

GEMS provides numerous programs tosupport
physicochemical property estimation (we'll call it chemical
property estimation). These estimation operations supply
needed data on a wide range of chemicals. Table 2-1 lists these

,y	procedLi es and their function.

In this chapter we will first describe ways you can enter chemical
structures. Then we will take a brief look at each of the GEMS
estimation programs that are available to you. If you want to
look at detailed information on specific procedures, you should
consult the user's guides available for the individual program.

2.1 Describing Chemical Structures
Before we begin a discussion of the available property estimation

• techniques, you'A want to understand the methods available for
describing a molecular structure for use by the GEMS programs.
Two basic methods are available:

• SMILES, a linear notation method (GEMS preferred).

• SFILES, a two-dimensional molecule drawing method
(Usable orily with certain terminal types).

For many applications you don't need to describe the chemical
structure; the chemical notations are already on file. GEMS
contains a dataset of SMILES notations for over 19,000
chemicals. Section 2.2 will tell you how to use these pre-defined
SMILES notations, and how to avoid having to enter the chemical
notations.

EPA	 Page 2-1



2 - Estimation	 GEMS USER'S GUIDE

2.1.1 SMILES Notation

The preferred method for describing and entering chemical
structures into GEMS is called SMILES, the Simplified Molecular
Input Line Entry System. SMILES was originally, designed to
bridge the gap between chemists and computers and is fairly
easy to use. SMILES describes a chemical structure with a
string of characters. These characters are comprised primarily
of standard atomic symbols.

SMILES notations are hydrogen-suppressed, meaning that you
do not need to indicate hydrogen atoms when the other atoms
in the molecule are in their normal valence states. (Inorganic,
organometallic, oomplexed, charged, and certain organic
structures differ from simple organics in that it may be
inappropriate to fill some atoms' normal valence
states. However, most of these sum are not appropriate
to use with GEMS estimation techniques.)

s	 Nomenclature Rufes
• In SMILES notation, all atoms are assumed to be

oovalenty bonded unless you indicate otherwise.
Aromatic bonds can be indicated by the use of the
lower case letter C.

• Unless otherwise indicated, adjacent atoms are
assumed to be bound by a single bond. Symbols for
double and triple bonds are the equals sign (_) and

r	 the pound sign (#) respectively. Aromatic bonds can
also be specified by the use of altemating single and
double bonds.

• Branching is specified in SMILES notation by
enclosing the branch In parentheses.

• Ring closure M cyclic structures is specified by
mentally breaking any one bond in each ring and then
assigning a unique number to each broken bond.
When writing Ca SMILES notation for the structure,
the atoms on either side of these bonds are followed
with the number of the bond, as in cl c c=l for
benzene.
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• Additional hydrogens and formal charges are always
specified inside brackets, as in [Na +].

• Ionic bonds are not spe
cifi

ed in SMILES nota
ti
on.

Instead, the molecule is described as two separate
structures separated by a period, as in [Na +].[C1-]

Tabk 2-1: GEMS Estimation Programs.

c -^

rn

PROGRAM	 FUNCTION	 COMMENTS

SFILES	 Store, modify, and	 Structure for
retrieve a molecular	 SFILES can use
structure diagram of a SMILES notation.
chemical.

SMIGET	 Retrieves SMILES
notation for any of 20K
chemicals on file.

DRAWSMI	 Will draw any chemical
s
tr

uctu
re

 
from the

SMILES notation.

CLOGP3	 Estimates octanol-water Input consists of
partition coefficient, Log molecular
P, using the Leo structure
fragment constant previously stored
method. with WILES, or

direct SMILES
entry.

CHEMEST	 Estimates solubility in Property may be
water, soil adsorption es

ti
mated by any

coefficient, of several
bioconcerttration factor, methods. Uses its
activity coefficient, own commands.
boi

li
ng point, vapor

pressure, rate of
volatilbation from water,
and Henry's Law
constant.
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PROGRAM	 FUNCTION	 COMMENTS

NEWCHEM Enhanced version of
CHEMEST estimates
same properties plus
acid dissociation
constant and melting
point

AUTOCHEM All rouunes in CHEMEST Methods and
but the rate of algorithms in
volatilization from water. NEWCHEM.
Automatically selects the
correct algorithm.

FAP	 Estimates rate of 	 Combination of
atmospheric oxidation of estimation

- a chemical by hydrogen methods. Input of
radical and ozone. Rate chemical structure
of chemical deposition is via the chemical
by adsorption on	 structure files
particles and dissolution created by
in water droplets, If	 SFILES.
solubility and vapor
pressure are known.

o•	SMILES Tlps

Since the nomenclature rules we designed to provide a simple,
consistent, and flexible language for specifying chemical
struxsurss, they enab le even casual users to write correct
SMILES notation. The easiest way to avoid trouble when you
are writing SMILES notations is to remember four simple tips:

• There are 4 types of bonds in SMILES; single, double,
triple, and aromatic. Ionic bonds are not specified
direcsly.

• Bonds with both covalent and ionic character may be
written either way, but pick one way and stick with it

• Hydrogens for organic compounds are not normally
specified in SMILES. Assume that hydrogens make
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up the remainder of an atom's lowest normal valence
consistent with explicit bond specification.

• SMILES will accept either aromatic or non-aromatic
input specification, detect aromaticityy, and internally
convert the structure accordingly.

2.1.2 Molecular Structure Entry (SFILES)

The SFILES procedure was developed at Pennsylvania State
University, and allows you to enter, store, modify, and retrieve a
molecular structure diagram of a chemical through specific
graphic display terminals. You must use this program if you wish
to estimate the atmospheric half-life of a chemical using the FAP
program (discussed In section 2.8). General Sciences
Corporation has added a enhancing sub-program, SMILES,
developed by EPA. SMILES Mows users to enter a chemical
structure through simple chemical structure notation. SMILES

— is generally used in conjunction with the CLOGP and
AUTOCHEM procedures. The introduction of the SMILES
enhancement to the SFILES program has virtually eliminated the
need to use Textronix terminals to enter structures.

If you are going to use WILES (required for FAP input, for
example) you will need to have copies of the SFILES structure
files in your LOGIN directory. To get copies of these files, use
the GETFILES procedure (on the DIRMAN menu) to get a set of
empty structure fibs. These On can be reused for all of your

o future needs. If you should accidentauy delete your SFS files,
the GETFILES procedure will lot you get a new set of empty files.
Chapter 8 contains more detailed irrkwmation about directory
management If you are not fam8er with directory management,
You may want to read Chapter 8 to understand the DIRMAN and
GETT-ILES procedures.

2.2 Retrieving Stored SMILES
Notations (SMIGET)

As we mentioned, the Chemical Property Estimation routines in
GEMS require information on a chemical's structure in order to
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work. This structure can be specified by using either the SMILES
or SFILES routines.

While use of the SMILES notation alk)ws you the flexibility to use
the estimation procedures on any terminal to which you have
access, learning the syntax may take awhile. However, the use
of SFILES to enter a structure by drawing it requires access to
a Tektronix terminal. The SMIGET routine can be used to
retrieve the SMILES notation for a chemical through use of the
chemical's Chemical Abstracts Service (CAS) number. The
SMILES notation 1s available to GEMS users for over 19,000
chemicals using SMIGET.

SMIGET also allows the creation of an output dataset in your
GEMS user dataset library which stores the CAS number,
SMILES notation and the chemical name for the chemical(s) with
which you are working:

Tabk 2-2. SWGET OLV&a Datater Elements

Variable
Name	 Description

SMILES	 The chemical's SMILES notation

CASNO	 The chemical's CAS number, stored as an
—"	 integer

CHEMNAME The chemical's name
T

This dataset can then be used as input to the GEMS estimation
routines. The output created by SMIGET can also be exported
from GEMS by using the File Management EXPORT function and
downloaded to your PC for use in PCGEMS, or other desk-top
applications. The SMIGET procedure Is accessed through the
Estimation menu or by the DAC

2.2.1 SMIGET Input/Output Specification

When you access SMIGET, the parameter entry menu shown
below appears Using this menu, you will identify the way in which
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the procedure will get input informa
ti
on, and where the

procedure will produce its output.

MENU: SMIGET Input/Output SpedBcathn

rd ARMUMM nsrsmatar dasedntlon	 vnhm Indax

1. INMETHOD li p A method spedtadon	 DIRECT
2. OUTPUT	 name of the output DATASET fie	 BROWSE
3. TAG	 Dseo"m tag fidd	 •

Efner one or more confta ns of: ntfwence or parameter name and
values) [roll valusl, ref2 vdus2, ...I or a otx.w w d: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 2-1. SMIGET 1/0 Menu

r"	 You must identify three key parameters:

1. INMETHOD SMIGET can accept input from either your
terminal or from a DATASET in your
GEMS User Dataset library. The use of
GEMS detaset for Input can be useful in
retrieving the iMomtation on a number of
chemicals. Specify DIRECT for terminal

Y or DATASET to select the method you will
be using. tf you select the DATASET
option then you must already have

^.	 created the input dataset through use of
the File Management procedures.

2.OUTPUT This Is the name of the output Dataset
which SMIGET w ill create in your GEMS
User Dataset library. If you answer
BROVI/SE for this parameter then an
output dateset will riot be created. This
shows you to use SMIGET to scut the
information available in the database
rather than always having to save it even
when you don't want to. BROWSE is the
default for this parameter. To create an
output dataset you change the parameter
to any legal GEMS dataset name.
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3. TAG Use the TAG parameter to give a
description of up to 60 characters to the
dataset entry which will be created for the
output dataset specified by the OUTPUT
parameter. If you do not set this
parameter SMIGET will set it to 'Created
by SMIGEr. When in BROWSE mode
this parameter need not be set.

After completing this screen, enter AM From here you will
go to one of two screens depending on your previous entries.
If you answered DATASET for the INMETHOD parameter then

.,	 continue with section 2.2.2, however, If you answered DIRECT
then you can skip that section and go straight to 2.2.3.

2.2.2 Input dataset designation

If you indicatedIn the previous menu, GEMS brings
you to the input dataset designation menu. On this menu you
will specify the input dataset which contains the CAS numbers
to be used in extracting SMILES notations, and the variable in
that dataset which contains these CAS numbers.

MENU: SMIGETI Input dataset deelpnation

rat ear	 ffw nsrannatr dasrvloflon	 valuairdaY

1. INPUT	 Input Dstasst name
2. CASVAR	 VarleW name which conlains CAS num CAS

Enw one or more contb dons of rderwrce or parameter name and
value(*) Iratt valuet, reMvaluO....) ora commwW: HELP, NEXT. BACK.
ENO, CLEAR, EXIT
GEMS>

FIGURE 2-2. SMIGET Input Daossn Desowdon Screen

1. INPUT You must name the input dataset which
contains the CAS numbers of the
chemicals for which SMIGET is to look up
the SMILES notation. This dataset must
have been created previous to your
SMIGET session. h can contain any
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number of variables, but one of them must
represent the CAS numbers.

2. CASVAR You must enter the variable name of the
variable in the sele

cted GEMS dataset
which contains the chemical CAS number
ini'onnation. This variable can be either a
character variable or an integer variable.

Once you have identified the fib and the variable, use the NEXT
command to run the SMIGET program and create the output
dataset which you have specified. After you have created the
new output dataset, you wi

ll

 be retu
rn

ed to the Estimation menu.

C,
2.2.3 Retrieve SMILES notation

If you select the DIRECT option at the input/output menu, you
will be prompted to enter the CAS numbers for which you want
the SMILES notation:

Enter the CAS number to search for.
GEMS> 11 1 11 Ill,

The number we are using for illustra tion above could also have
been entered without the dashes.

When you enter the CAS number SMIGET will first check to see
that it is va lid. If it is not a va lid CAS number, you will we the

^.	 following error message:

[ERR-404] You haw entered an Invalid CAS number

The 'Enter the CAS number to search for' prompt will then be
re-displayed.

If you have entered a valid CAS number, the database will be
checked to see If the SMILES notation is available for the
requested CAS. if it is you wi ll see the fo

ll

owing information on
your screen:

The structure which was found b:
CAS NUMBER: 50.00.0
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CHEMICAL NAME: Formaldehyde
SMILES NOTATION: 0=C

The 'Enter the CAS number to search for prompt will then be
re-displayed. If you are searching for more than one chemical,
you may enter additional CAS numbers. When youhave
completed your search of the database, enter END to quit using
SMIGET and return to the Estimation menu.

If the CAS number you entered could not be located in the
database, then you will see:

[ERR-405] No data exists for the specified CAS number

You will remain in SMIGET, and may enter additional CAS
numbers for which you would Tice to search the database. To
and the procedure, type 20 and you will revert to the
previous menu. Your output dataset will be created as you leave
SMIGET.

2.3 Draw SMILES Structure

One of the easiest ways to validate your entry of a chemical
structure is to see it actually drawn. This procedure allows you
to do just that. You provide the SMILES notation of the chemical

^'	 structure, and see it drawn on any Tektronix, or Tektronix
compatible, graphics terminal.

Selection of option three on the Estimation menu invokes the
DRAWSMI routine. You are then offered source and method
options on the Input Option menu, shown below.
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MENU: Input Option

ref ggmerne _narameterdawrintion	 value Index
I SOURCE Source of Stnxttxs (SMILES/CAS) SMILES
2 METHOD Input Method (DIRECiIDATABASE) DIRECT

Enter one or more cornt*w bro of reference or parameter name and
value(s) (refs valuer. ref2 value2, ...I or a oorttnwtd: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 2-3 DRAWSAIIInput options Sor"n

After scanning the database, the system draws the structure.
You can also use a CAS number as the source; the program will
then search the chemical database for the SMILES notation
before drawing the structure. Remember. DRAWSMI works only
on Textroft compatible araohics terminals.

2.4 Octanoi Water Partition Coefficient
(CLOGP3)

- . The first estimation technique we will describe is called CLOGP3.
it's used primarily to estimab a chemical's octanol water
partition coefficient. The program name refers to this property

-y as log P (for pardoning); however, throughout these pages we
will be referring to this property as log Kew. This procedure was
developed by the Pomona Medicinal Chemistry Project as part
of the MedChem software. MedChem Software performs a wide
variety of chemical information and modeling functions, available
through a single, flexible access system celled UDRIVE. GEMS
provides you with acoess to the SMILES and the CLOGP3
capabilities through the UDRIVE front-end. CLOGP3 can draw
the chemical structures, retrieve measured log Kow values, and
calculate log Kow values. Before we discuss CLOGP3, we will
have to discuss UDRIVE. For more detafied Information about
CLOGP3 and UDRIVE, you we urged to read the MedChem
Procedures User's Manual.
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c^

2.4.1 The UDRIVE Access System

When you select CLOGP3 (option 2) from the Estimation menu,
the UDRIVE access system first takes a moment to initialize and
verify each installed module. This insures that all data files and
algorithm control systems are correctly in place. if you are using
an So column ASCII terminal, or the Tektronix 4014 graphics
terminal, you will see a series of prompts that allow you to specify
the input method, and then present you to a tabular output of
the result. Remember, ASCII terminals can not draw pictures.

The prompts you will encounter on the 4014 or ASCII terminals
will accomplish the same function we will discuss for the VT-100
terminal. if you are using a VT-100 or compatible terminal, your
screen will show seven boxes around the top, right, bottom, and
center of your screen. The center of your screen will display the
initialization and verification checklist

Rwdt: N/A
1. MACSMI InItIdIn tlon DEFAULT MACROS DEFINE
2 SMILES verilcom SUCCESSFUL 	W-
3. FRAGMENTinklaltzatbn COMPLETE	 Result N/A
4. CLOGP3 vardcatlon SUCCESSFUL
S. CMR	 verillcattorr NOT SUCCESSFUL	 MEASURED
S. STARLIST verl0ca" SUCCESSFUL	 LOGP N/A
Comand? S

Input Fie: UNDEFINED	 UNE 0 ALSO
KNOWNKeep Fie: UNDEFINED	 UNE 0

FIGURE2-4. UDOff M>	 on Screen

Each of the seven boxes on your UDRIVE screen is used for a
specific input or output purpose. UDRIVE returns to this screen
after every operation and updates these boxes after each
calculation. The screen will be completely cleared when
UDRIVE draws a chemical structure, but the screen will always
return when these full-screen functions are completed. The
UDRIVE screen gives you back the familiar Command? prompt.
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Several commands direct UDRIVE. You can obtain a list of them
by typing a question mark, 0 at the Command? prompt.
Only a single letter is required to execute each command. For
example, to use the Quit) command to exit the program, you
can enter Just the So that you will more dearly understand
the commands and their function, we will include the whole
command with the untyped portion of the command enclosed
in parenthesis.

2.4.2 Using UDRIVE

There are two basic functions available under the GEMS installed
UDRIVE. The first creates two-dimensional representations of
molecules by using the command. The second is
the estimation and retrieval of measured log Kow values. Both
of two functions require the entry of chemical structure

c	 information. Direct entry of SMILES notation is the default
_ method for specifying chemical structures. The task of entering

and verifying structures is made simple with a range of input and
output options.

CLOGP
Rama: 1.729

Rtlatit N/A

LOGP N/A

VA" Fla: UNDEFINED	 UNE 0

FIGURE 2-& UDRNE Screw with SMILES Notation ►

Typing at the Command? prompt on the UDRIVE
screen allows you to directly enter a chemical structure.
UDRIVE moves the cursor to the top window of the primary
screen where you can enter your SMILES notation directly. The
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W

following illustration shows the UDRIVE Screen with a SMILES
notation already entered. You Can use the Eft. command
to modify a SMILES notation.

Once you have entered a structure, UDRIVE allows you to save
the SMILES notation to a fib. Use the . command after
entering the first chemical structure and UDRIVE will prompt you
for the name of the output file. Subsequent use of this command
will append each additional SMILES notation to the previously
named file. Once you have entered the SMILES notation, you
can also proceed to retrieving and estimating log Kow values
using the	 command. This step is described more
completely in the nod section.

If you have created a file of SMILES notations (using SMIGET,
for example) you can direct UDRIVE to read the contents of that
fib to draw the structures and/or to retrieve and estimate log Kow
values. These files could Include On you have created using
the GEMS 140 command and flu created outside of
GEMS. The .WW commend causes UDRIVE to prompt you
for the name of the SMILES notations input file. For files created
outside of GEMS, be sure that they have .SMI or .MOL
extensions. UDRIVE opens the fib and reads the first SMILES
notation. Enter the AM command to proceed to the next
chemical structure,. Pressing the return key without entering a
file name returns you to the UDRIVE primary screen.

2.4.3 Introduction to Octanol Water Partition
Coefficient (CLOGP3)

The MedChem software includes the CLOGP3 program.
CLOGP3 provides a method for es*ra*g the octanoltwater
partition coefficient (Kow) for organic compounds. This
procedure was developed by the MeddrW Chemistry Project at
Pomona College, and udbas Quantitative Structure Activity
Relationships (OSAR) in an additive cons*udve procedure to
estimate the partition coefficient solely from the chemical
structure. This discussion will provide a broad overview of
CLOGP3, and Is not intended to provide highly detailed
instructions. If you need to know more about CLOGP3 and other
MedChem software, you should read the MedChem
documentation.
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The
 fragment method of calcula

ti
ng log Kow has proven to be

valuable in many fields, in
cl

uding drug design and hazard
assessment. However, manual ca lcula

ti
ons using the fragment

approach require a great deal of instructions and become very

lengthy for complex s
tr

uctures and, as a result, are error prone.

In principle, the measurement of the equilib rium concentrations
of solute in the octand and water phases, after shaking in a
separator funnel, is very simple; and since good measured
values are aNvays to be preferred over calculated ones, it would
seem that there should be tilde need for a procedure to calculate
them. However, re

li
able shake4lask measurements are

time-consuming and often difficult to make. Other measu rement
methods are also either time consuming or expensive, making
the estimation of log Kow a desirable alternative.

C.,
	 Pomona MedChern Project saw two and other arguments

_.	 as reason enough to deve
lo
p computerizedommputerized method to

calculate log Kow from the chemicd stru ctu
re by using an

additive -constitutive procedure .

The first published method for calcula ting leg Kow from structure
was based on a substitution procedure and was developed with
substituent pi constants for aroma

ti
c rings in mind (the Rekker

method). The Pomona method differs in the approach used to
derive the actual working constan ts. The work of Drs. Jack
Chou and Peter An of Pennsylvania State University resulted
in CLOGP, the forenxmsr of the present program.

d^l•.7	 M,
fragments In the CLOGP3 system. An Isola ting Carbon' atom
is a carbon which is not doubly bondedor triply boed to a hetero atom;
and a fragment Is any atom or group of atoms bounded by
isolating carbon atoms.

2.4.4 Using CLOGP3

To property perform I ts calculations, CLOGP3 needs to know the
number and type of certain bonds in the solute structure. Once
you have entered the chemical's SMILES notation (either directly
or 

fr

om a file), type ^ at the Command? prompt, and
a search of the database of measured values is first conducted,
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T

and then the program computes the log Kow. The program then
calculates the e

ff
ect of all bonds within any fragment. When all

calcula
ti
ons have been completed, CLOGP3 reports the

es
ti
mated value. In addition, the program reports any measured

value found In its database. You then receive the Command?
prompt again, and you are free to estimate log Kuw for another
chemical or leave the program.

Addi
ti
onal information on the opera

ti
on of CLOGP3 and the

specific application of the above men
ti
oned factors on your

computations can be found in the CLOGP3 user's guide
published by MedChem, called the MedChem Procedures
User's Manual. This users guide also includes a section with
scores of examples.

2.5 Chemical Property Estimation
(CHEMEST)

The CHEMEST program contains estimati^-i rou
ti
nes for ten

chemical properties, 
it 

was written by Arthur D. Uttie, Inc. for the
USEPA Office of Pes ticides and Toxic Substances and the U.S.
Army Medical Bioengirtse ft Research and Development
Laboratory. The primary purpose of CHEMEST is to provide
environmental scientists and managers with the capability of
obtaining rapid es timates of these environmentally important
proper ties of organic chemicals. The prope

rt
ies selected are

those that are important in assessments of the environmental
tr

ansport and fate of organic chemicals. The es
ti
ma

ti
on

methods are based upon one or mo re of the following: (1)
empirically-derived regression equations between two or mo re

propels: (2) dukxoticz. equations with empirically-derived
parameters; and/or (3) the summa tion of fragment and structural
constants.

The current version of CHEMEST incl
udes estimation methods

for the following properties:
• Solubility In water

• Bioconcentratlon factors for fish
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• Activity coefficients

• Boiling point

• Vapor pressure

• Rate of volatilization from water

• Henry's Law Constant

• Melting point

• Acid Dissociation Constant

CHEMEST prompts you first for information on the chemical,
the property, and the method of interest. Next a series of
prompts will ask you for all required inputs such as the number
and types of fragments present in the molecule. The property
estimation loop is illustrated in Figure 2-6.

2.5.1 Using CHEMEST

The GEMS XWROM DAC provides access to the program.
You can also enter this program by selecting CHEMEST from
the GEMS Chemical Property Estimation Menu. You will first be
asked a series of questions that establish the operating mode in
which you will use CHEMEST:

'Do you want a brief description of CHEMEST?'

'CHEMEST operating modes cur rently available are...
1 Full prompted kqU

2 UMW pUnplied kWA (for r»w VOI&M a"

3 Ussr control mode (wilhoul kVtfi db&y)
4 User eonW mode (with kWut dhpkW

Type 1, 2 9 3, or 4 to selict desired operating mode:'

'Do you want to change the standard output display?'

'Type Y (Yes) to include the error summary
In the display; type N (No) for deletlon:'
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FIGURE 2-0. CHEMW Prop" ESd=don Loop
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Type Y (Yes) to Include method Identification
in the display; type N (No) for deletion:'

Type Y (Yes) to Include key Input values
In the display; type N (No) for deletion:'

Type Y (Yes) to Include all other Input values
In the display; type N (No) for deletion:'

'Property estimation reports, to be displayed by
CHEMEST at your terminal, may also be saved in an
external file. The following choices are available -
1 No reports saved
2 Only selected reports saved
3 All reports saved

r	
Option 1 is currently in effect; you must
type 1, 2, or 3 to select the desired option:'

After you get through all of these set-up questions, you are ready
to actually use CHEMEST.

There are several system commands used to direct CHEMEST,
including:

HELP	 Displays a brief guide to input procedures and
list of system commands.

cr ? Displays a requested prompt Cd available) that
provides an explanation and/or example of the
requested input The original prompt message
is then repeated.

END	 Terminates tqe CHEMEST run.

STOP Aborts current computation; go to select new
chemical, property or method, or to terminate
run.

RESTART Aborts current run and restarts CHEMEST.
Initiation procedures will have to be repeated.

EPA	 Page 2-19



2 - Estimation	 GEMS USER'S GUIDE

CHEM	 Specifies a new Chemical will be identified for
processing.

PROP	 Specifies that a new p
ro

perty is to be selected.

METH	 Specifies that a new method is to be selected.

PMT	 Enter prompt mode of p rocessing.

CMD	 Enter command mode of processing.

NEW CHEMEST only requests input of unspecified
values. Switches from opera

ti
ng mode -1 to 2, or

from 4 to 3.

OLD CHEMEST will guide changes to previously
specified values. Switches operating mode 2 to

^ T 1,or3to4.

FILE Allows you to change status of output file
-- creation op

ti
on.

FORMULA Calls special routine to accept your ent ry of a
chemical's empirical formula from which a
molecular weight is calculated.

SUM Special purpose command used to select
re-entry of intermediate input for previously
calculated run.

c"	 LAST Special purpose command used for termina tion
of multiple be input entries.

DISPLAY Uses suffix to allow you to select opt ions for
display► or eatimated property and other outputs.

FLT Allows you to test CHEMEST syntax for real
input; follow command with value to be tested.

INT Allows you to test CHEMEST syntax for integer
input; follow this command with value to be
tested.

NAM Allows you to test CHEMEST syntax for
alphanumeric input; follow command with value
to be tested.
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LAl20	 Only for use with the LAl20 terminal to set
normal spacing to 12 characters/inch.

V 17100	 Only for use with Vt•100 type terminals to set
normal spacing to 12 characters/inch.

Additional information on these system commands and their use
is available in the CHEMEST User's Guide.

Next, CHEMEST requires three items of informa
ti
on to go to

work. The chemical name is specified first. The name is on ly

for documenta
ti
on purposes, but specification of a new chemical

name will erase property values on parameters previously
entered in the State Fib. After you enter the, chemical name, you
must specify the propert

y to be estimated. You can change the
property later by using the ^ command. Lasty, you
specify the es

ti
mation method. To change the estimation

method, enter the 1111110 command.

2.5.2 Estimating Property Values

CHEMEST can estimate ten different chemical proper
ti

es using
a number of different methods. Then properties and the
available methods are described below. Additional information
about these properties can be found in the CHEMEST User's
Guide.

cr	 Solubility In Water

Four methods are available to estimate solubili ty in water.

Method 1: Solubility Is estimated from the
oatenol-water pa rtition coeffi cient via a
regression equation. Three equations
are used, one for organic acids, two for
neutral compounds.

Method 2: Solubility is estimated from atomic
fragment constants and structural
factors.

Method 3:

	

	 Solubility of polynuclear aromatic
hydrocarbons is estimated from a
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regression equation which is a function of
N, the number of carbon atoms in the
compound.

Method 4: Solubility is estimated from activity
coefficients, which will usually be
estimated values.

Specifics of these four methods, including method errors,
propagated errors, required Inputs, and flowcharts for coded
methodologies, are presented in greater detail in section 4.1 of
the CHEMEST User's Guide.

Soil Adsorption Coefficlent

Four methods are available for the estimation of a soil (or
sediment) adsorption coefficient, Kor. All four are based on
correlations between Koc and one other property; the octanol-
water partition coefficient, Kow (method 1); water solubility, S

_ .	 (method 2); bioconcentration factor in fish, BCF (method 3); or
parachor, P (method 4).

A total of 12 different regression equations are available. If
measured values are available for all possible inputs is general
order of preference amongst the methods is the same as the
method number.

Additional information about the soil adsorption coefficient'
including a flowchart of the coded methodology, input

cr requirements, outputs, databases, and special features of the
logic calculations is available in section 4.2 of the CHEMEST
User's Guide.

Bioconcentradon Factors for Fish

CHEMEST offers three methods for the estmation of a fish
bioconcentration factor (BCF):

Method 1:	 Uses octanol-water partition coefficient
(Kow)

Method 2:	 Uses water solubility (S)
Method 3:	 Uses soil adsorption coefficient per unit

weight of soil organic carbon (Kos).
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The methods should be generally applicable to a wide range of
chemical classes; deviations may be expected for chemicals that
are easily metabolized.

All BCF values used in deriving these equations were from flow-
through laboratory test under equilibrium conditions and
ambient temperatures. No data from model ecosystem tests or
static bioassays are included. All three regression equations
used data from a variety of fish, and the BCF factors refer to the
whole fish (wet weight); no correc

ti
on based on fish lipid content

is employed.

Additional information on bioconcentration factors for fish,
Including flowcharts of the coded methodology, input
requirements, outputs, data bases, and special features can be
found in section 4.3 of the CHEMEST User's Guide.

f^

_	 Activity Coefficients

K Two methods are provided by CHEMEST to estimate the activity
coefficients in binary systems. The only inputs required by
CHEMEST to estimate activity coefficients are 1) information on
the solute-solvent structures; 2) temperature of interest; and 3)
mole fraction of solute (Method 2).

Method 1:	 The Pierotti Correlation, is restricted to
the estimation of the infinite dilution

cr, activity coefficient. Furthermore, a limited
number of solute-solvent systems and
temperatures are available. In this
method, the method error should be
carefully wed.
The Piarotti Correlation method
correlates the solute's infinite dilution
activity coefficient with the number of
carbon atoms in the solute and solvent.
The oorrelation is restricted to a limited
number of solute-solvent pairs, and can
be applied over a temperature range of
10-1000C in most cases.

Method 2:	 The UNIFAC method is more general and
can be used to estimate dilution activity as
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a function of mole fraction and
temperature. In this method, a group
contribution method, interaction
Parameters have been calculated for a
large number of structural fragments or
groups. These interaction parameters,
when incorporated into the UNIDUAC
equation, afiow you to estimate the activity
ooeffkdent of the solute and solvent as a
function of mole fraction for a fairly
general class of solute-solvent systems.

Additional information on activity coefficients and the two
available methods, including flowcharts of the coded
methodology, input requirements, outputs, data bases, and
special features can be found in section 4.4 of the CHEMEST
User's Guide.

Boiling Point

There are seven methods available in CHEMEST to estimate
boiling point. In selecting the appropriate method, you should
be mindful of several facts, name ly: The only input required for
any method is knowledge of the compounds structure.

Methods 1-3 are of general applicability and must be used for
compounds with two or more functional groups. Methods 4 and
5 are preferable if the compound has only one functional group.

rn Method 7 is the preferred method for saturated aliphatic
hydrocarbons. Method 6 Is preferred for hydrocarbons not
covered by method 7.

The CHEMEST Users' Guide provides the following distinctions
for the seven methods:

Method 1:	 The boiling point is correlated with the
Meissner parachor and molar refraction of the

compound which are estimated via
fragment constant methods. An
adjustment is made for the compound
class/type of interest.
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Method 2:	 The boiling point is estimated from the
Lydersen,	 critical temperature. The constant of
Forman,	 proportionality between boiling point and
Thodos critical temperatu re is estimated via a

fragment constant approach. Tc is
estimated from the van der Waal's
constants (a and b) which are also
derived from the addi

ti
on of fragment

constants and structural factors.
Method 3:	 With Miller's method, boiling point is
Miller es

ti
mated from the c ritical temperature

using the same proportionality constant
as in Method 2. In this case, critical
temperature is estimated from values of
the critical pressure and c

riti
cal volume

which are derived from fragment
constants.

Method 4:	 Boiling points are estimated in an
Ogata and	 empirical fashion via linear regression
Tsuchida equations whose constants (slope and

intercept) have been tabulated for va rious
functional groups. 	 The value of the
independent variable in the regression
equation is set by the length and structure
of the base hydrocarbon radical.

Method 5: This method es
ti
mates boiling points in an

Somayajulu empirical fashion as well, using
and Pant correlations with the atomic number sum

of elements in the compound.	 The
nonlinear correlation equation contains
three constants (r, s, t) which have been
tabulated for various chemical classes.

Method 6: Boiling points are estimated in an
Ianney empirical fashion via a linear regression

equation with the boiling point number
being obtained from fragment constants.

Method 7: An empirical correlation equation is used
Stiel and to relate the number of carbon atoms in
Thodos the compound to the boiling point. For

branched hydrocarbons, correction
factors are introduced based on two
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topological indices, the Wiener number
and the polarity number.

Addi
ti
onal information on boiling point es

ti
mation, and the seven

available methods, in
cl

uding flowcharts of the coded
methodology, input requirements, outputs, deft bases, and
special features can be found in sec tion 4.5 of the CHEMEST
User's Guide.

Vapor Pressure

CHEMEST provides three methods for the es timation of vapor
pressure.

Method 1:	 The vapor pressure is estimated through
the use of the Antoine equation, but
substitutes a modification of the Watson
correlation describing the variation of the
heat of vaporization with temperature.
The required inputs are the normal boiling
point and the identification of the
compound class that best represents the
polarity of the compound.

Method 2:	 In the second method, the vapor pressure
equation is derived from a modification of
the Watson correla

ti
on describing the

variation of the heat of vaporization with
temperature. The required inputs are the

rn normal boiling point, the melting point for
solids, and the identification of the
compound class (as in method 1) that
best represents the polari ty of the
compound. This method can be applied
to both liquids and solids.

Method 3: The vapor pressure is es
ti
mated through

use of the Antoine equation. The input
parameters required are the normal
boiling point and a stricture dependent
c^nstarlt, KF. If instead a baling point at
reduced pressure is available, the method
allows you to es

ti
mate the vapor pressure

at some other temperature.
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Additional information on vapor pressure and the three available
methods, including flowcharts of the coded methodology, input
requirements, outputs, data bases, and special features can be
found in sec

ti
on 4.6 of the CHEMEST User's Guide.

Rate of Volatilization from Water

There are two methods provided by CHEMEST to es
ti
mate the

rate of volatiliza
ti
on from water. The first uses the Hen ry's Law

Constant, while the second uses the oxygen regenera
ti
on rate.

The method errors inherent in both have not been assessed
quantitatively, so a factor of 5 has been assigned. In general,
method 2 is probably preferred if a measured value of the
chemical/oxygen ratio of volatilizatlon rate constants is available.
If such a rate is not available, method 1 should be used.

Method 1:	 In this method, the value of H is used to
Using	 calculate the gas- and liquid-phase mass
Henry 's Law	 transfer coefficients; for chemicals with
Constant 	molecular weight 65, the water body

depth, and wind and current velocities are
also required. Op

ti
ons are included to

allow you to inciude the effects of any
added volatilization resistances
associated with the transfer of the
chemical from the bulk of the water to the
interface, or the presence of surfactants
on the interface.

Method 2:	 In this method, the two key inputs are the
Using Oxygen oxygen regeneration rate for the water
Regeneration body of concern, and the ratio of
Rate volatilization rates (preferably from

laborato ry measurements) for the
them" and oxygen. The entry of the
oxygen regeneration rate may be avoided
by entering values for the current veloci ty ,
water body depth, and (optional) river bed
slope. The entry of the ratio of
volatilization may also be avoided by
entering a value for the chemicals
diffusion coefficient in water.
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Henry's Law Constant
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CHEMEST provides three methods for the estimation of Henry's
law constants for the air/water system. These methods are: (1)
the use of the vapor pressure/water solubility ratio; (2) a
structure-based (fragment constant) method developed by Hine
and Mookerjee; and (3) the use of the activity coefficient X vapor
pressure product It is assumed that method 3 will most often
be used in conjunction with estimated activity coefficients.

Method 1:	 Henry's law constant may be equated to
Vapor	 the vapor pressure/solubility ratio as
Pressure/	 H = Pvp/S. This equality is based on
Solubility	 theory and assumes only that the
Ratio solubility is low, that the total pressure is

near one atmosphere, and that there is no
association of molecules in the vapor
phase. Method 1 is accurate whenever
solubilities we less than about 1 mol/L In
select tests, estimates vs measured
values differed by an average of only
0.5%

Method 2:	 Hine and Mookerjee derived a method of
Hine and estimating H directly from structure. Two
Mookerjes approaches are provided, one using a

group contribution approach and one
using a bond contribution approach. The
group contribution approach should be
used wherever possible since it has a
lower method error. Methods 2 and 3
have been evaluated with a 77-compound
test set of chemicals. Of these, 56 were
either hydrocarbons (19) or contained
only one functional group (37). 	 The
remaining 21 compounds contained two
or more functional groups.

Method 3: The third method assumes only that the
Activity total system pressure is 1 atmosphere,
Coefficient thatthe fugacity coefficient is 1.0, and that
x Vapor the density of water is 0.9971. 	 All are
Pressure good assumptions for the purposes at
Product hand.	

it 
is important to note that the
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thermodynamic activity coefficient for a
liquid refers to the liquid state and thus the
value of vapor pressure product also
refers to the liquid state. For solids, you
must use the vapor pressure of the
hypothetical supercooled liquid.

Additional information on estimation of Henry's Law Constant
and the available methods, including flowcharts of the coded
methodology, input requirements, outputs, data bases, and
special features can be found in section 4.8 of the CHEMEST
User's Guide.

Melting Point

CHEMEST provides two methods for the estimation of melting
point, one developed by Lorenz and Herz, the other by Grain.

Method 1: This method uses a simple equation:
Lorenz Tm=0.5839 Th. Tb is the normal boiling
and Herz point and both Tm and Tb are in degrees

K In addition to the normal boiling point,
information with respect to whether the
compound is aliphatic or not is required;
this information is used to correct the
calculated melting points. This method is
generally applicable and requires only the
normal boiling point as input.

Method 2: The Grain method is more complex
Grain requiring the input of an ID number for the

compound, the liquid density, and the
molecular weight, or the ID number,
molecular weight, and structural
inf nrialion. This method yields a lower
meth6d error, but is restricted to
compounds with C,H,N,O,S,CI,Br,or I,
unless the kW density is known.

Additional information on estimation of the melting point and the
two available methods, including flowcharts of the coded
methodology, input requirements, outputs, data bases, and
special features can be found in section 4.9 of the CHEMEST
User's Guide.
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Acid Dissociation Constant

CHEMEST provides two methods of estimating the acid and
base dissociation constants. The Hammet or Taft equation, and
the Delta pKa method. For both methods, the only required
inputs are those associated with a knowledge of the chemical's
structure.

Method 1: The Hammet or Taft equation method has
a method error of 0.2. The estimate is
based on specific parent structure.
Approximately 200 parent structures are
available, with about 600 substituents.

Method 2: The Delta pKa method has a method error
of 0.5 with the estimate based on generic
parent compound class. Use of method
2 is limited to aliphatic carboxylic acids
and aliphatic amines.

Additional information on estimation of time acid and base
dissociation constants, and the two available methods, including
flowcharts of the coded methodology, input requirements,
outputs, data bases, and special features can be found in section
4.10 of the CHEMEST User's Guide.

f,

2.6 New Chemical Property Estimation
(NEWCHEM)

a
NEWCHEM is the upgraded version of CHEMEST. Both can be
used. The older version (CHEMEST) follows closely the
handbook for water solubility estimation methods, while the
newer version uses newer equations and does not follow the
handbook. You should be aware that the results from the same
water solubility estimation method number run under both
versions will yield different results. With this notable exception,
NEWCHEM performs virtually the same as CHEMEST.

Page 2-30	 EPA



GEMS USER'S GUIDE	 2 - Estimation

P^

r.

n`

2.7 Automatic Chemical Property
Estimation (AUTOCHEM)

The AUTOCHEM procedure, was developed for EPA by General
Sciences •Corporation. h is an automated chemical property
estimation system.

AUTOCHEM provides estimation routines for octanol/water
partition coefficient (LOGKow), malting point (MP), Henry's Law
Constant (HC), bioconcentration factor (BCF), and adsorption
coefficient for soils and sediments (Koc). LOGKow is estimated
using Leo's CLOG1 33 program and other routines are based on
the methods and algorithms used in CHEMEST. Only those
methods having general applicabiUty have been implemented in
AUTOCHEM.

All you need to know to use AUTOCHEM is the chemical
structure and how to enter it into GEMS using either SMILES
notation or SFILES. In fact, once a chemical has been entered
in SFILES or Its SMILES Is saved in a GEMS dataset,
AUTOCHEM can be used by a non-chemist. AUTOCHEM can
also retrieve SMILES notations from a file of more than 19,000
chemicals when you enter the chemical's CAS number.
AUTOCHEM is capable of estimating all of the commonly used
chemical properties without any further action on your part.

2.7.1 AUTOCHEM Procedures

The command XMVNXM will allow you access to
AUTOCHEM. The welcome to AUTOCHEM is the first thing you
will see and 

than 
you will be asked if you want to save the

summary table from this session as a GEMS dataset, if so, under
what name, and the input method and option:
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AUTOCHEM CHEMICAL PROPERTY ESTIMATION
SYSTEM

(AUTOCHEM)

VERSION 1.90 (8-8-1983)

(AUTOCHEM NEWS - Any news about the system will be
displayed)rnmediatety after the version idendltcadon)

Save Summary Table as GEMS Dateset (YES, NO)
DefauR = NO
GEMS>

Enter GEMS Dataset name (up to 20 characters)
GEMS>

Enter the structure input method (SMILES, CAS, or
SFLES)
Default = SMILES
GEMS>

The SMILES input method, provides you with two options. You
may enter the SMILES notation directly or have the SMILES
notation read by AUTOCHEM from an existing structure file.

Enter Input option (DIRECT or GEMS)
Default = DIRECT
GEMS>

rn

If you had entered DIRECT as your desired input method, you
would be asked to provide the SMILES notation. For purposes
of discussion, we will use a typical SMILES notation.

Enter SMILES Notation
GEMS>

If you choose the GEMS option, enter 	 at the GEMS
prompt, and the SMILES Input Option menu appears:
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MENU: SMILES Input Option

ref oarmname parameter description 	 value index
1. DATASET SMILES dataset name
2. SMILEVAR SMILES notation varlabe name
3. CASVAR SMILES nohMon variable name
4. NAMEVAR Ctte niW nerve varlet" name
5. RANGE Read a range of stnktwes

Enter one or more combinations of: reference or parameter name and
value(s) [raft valuel. re(2 value2,...) or a commend:
HELP,NEXT,I3ACKEND,CL.EAR,EXIT
GEMS>

FIGURE 2-7. SMILES Input Option Menu

r This option allows you to enter the name of an existing SMILES
notation file, add new structures to existing files; or create a new
SMILES notation file.

The second input method is to enter the CAS number.

Enter the structure input method (SMILES, CAS, or
SFILES)
Default = SMILES
GEMS >

Then you enter the CAS number.
a

Enter CAS Number without dashes
GEMS >

If the SMILES for the entered CAS number is invalid or not found,
you will be informed and given an opportunity to enter another
CAS number. If you deed to, you may also back up at this point,
using the	 command, to select a different input method.

The third. input method is to select WILES. The Structural
information about the chemical is obtained by AUTOCHEM from
existing structure files. When you choose the SFILES input
method, you then specify the SFILES Information:
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Read a range of structures (YES, NO)
Default = NO
GEMS>

Enter YES or NO to this prompt. Next, a menu will appear that
will vary slightly depending on what you answer. The menu that
will appear if you answer YES is shown below.

MENU: SFILES INFORMATION

1. BEGDAN	 WILES beginning direct access number 1
2. ENDDAN	 SFILES ending direct access number	 1
2. DIRECTORY Directory for structured files	 userl2$disk:]imr]
3. TYPE	 Fie type for SMILES	 SFS

Enter one or more combina
ti
ons of referanca or parameter name and

value(s) Irdl valual, raft valua2, ... I or a command:
HELP.NEXT.BACKEND,CLEAR,EXIT
GEMS>

FIGURE 2-9. SFILES Irdomwtlon Menu

The illustrative menu shown above has already been completed.
If you answered NO to the previous prompt, the menu above will
ask you to enter only a single Direct Aocess Number. Orin this
has been accomplished, GEMS wi

ll 
advance to the Edit Property

Values Menu. Next you a re a
ll
owed to edit the property values

that will affect your estimation run.

AUTOCHEM will look in a couple of the databases for measured
values for any of the first f ive properties and chemical name. If
any of the property values we found In the databases, they will
be displayed on the menu under parameter valus(e.g., 1.99
below). At this menu, you may enter any known property values
using the format shown at the bottom of your menu (refl valuel ,
...). The asterisk entered in the parameter :us denotes an
unknown value, proper

ti
es with asterisks will be estir meted by

AUTOCHEM.
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MENU: Edit Property Values & Commands EDIT, NEWS, DISPLAY

ref parmname parameter deacrir=ien value Index
1. LOGKow Octanoi water partition coefficient 1.99
2. SP Boling point
3. MP Melting pain
4. WS Water solubility
5. VP Vapor pressure
6. HENRY Henrys law constan
7. BCF Blo4onantratlon Facto •
S. KOC Adsorption coMNclent
9. STATE Physical state UNKNOWN
10. SPUNIT Boling Point Unit CELSIUS
11. VPTEMP Vapor pressure temperature 25
Enter one or more combinations of: reference or parameter name and
value(s) [rsfl valuet, ret2 value2.... or a commend:
HELP,NEXT.BACK,END,CLEAR,EXIT
GEMS >

FIGURE 2-6. Edit Property Values Menu

If the chemical name is not found, then you will be prompted to
enter the name. In our example, the name was found and this
prompt was not shown. There are three specific AUTOCHEM
commands available at all prompts. To use these commands,
enter the 'EDIT' command at any prompt and the Switch Menu
appears:

MENU: SWITCH

ref parrnname parameter deacrtptlen value Index
1. MTDERR Use the ined	 d error routine NO
2. PARMTR List parameters YES
3. WAIT Pause between property estimation NO
4. EDTMP Change Malting Point parameter NO
5. EDTBP Change Boling Pbitnt parameter NO
6. EDTVP Change Vapor Pressure parameter NO

Enter one or more combinations of reference or parameter name and
value(s) [roll valuel, raft vadus2....I or a command:
HELP,NEXT,BACKEND,CLEAR,EXIT
GEMS >

FIGURE 2-11. Swhoh Menu
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Finally, before you can run your estimation, you must define
which properties you want AUTOCHEM to estimate:

MENU: Chemical property estimation and commands EDIT, HELP, NEWS

ref earrm_MminimilardaserlmtI m vaue index

t. CLOGP Edkr&e Lop Kow usmrty CLOGP3 NO
2. BP Estknete Bolkp Point YES
3. MP Esthrta Md*V Point YES
4. WS Estlrrrab water Solubility YES
5. VP Estimate Vapor Point YES
6. HENRY Estimate Herryra Law Constant YES
7. BCF Estimate 5bwConcerdradon Factor YES
a. KOC Estimate Adswptlon CooMiclo t YES

Enter one or more oambirrtlons of: rerawrce or parameter name and
value(s) IreN valuat, ra12 valw2, ...I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 2-8. AUTOCHEM Menu

When you enterAn AUTOCHEM then begins to produce
output in response to the parameters you have specified. For
this illustration, we will -examine the results for the example
'C = CC = CO which we input earlier.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

	

Mot Wt a 54,09	 Formula = C4H6

	

rrrrrrrrrrwrrrrrrrrrr	 rrrrrrrrrrrrrrr

B01mv Point

Method BP(jQ	 BP(W	 N E.F.
Meleener277.9	 4.7	 0 Not Used
Miller 270.4	 2.6	 O	 N/A

MMtina Point
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EON WS(mgII) N E.F.
0.002 1848.49 0

2C 2667.30 0 0.00
3 223.47 0 00.0
4	 1690.51	 0	 00.0
12N	 1528.79	 0	 00.0
AUTOCHEM will use equation 12N results for other
estimations. Water Solubility Is estimated by using
estimated m*Mng point.

Estimated or entered BP used = 277.9(K)
For gases only Antoine method Is used.

1.000E+00	 2.826E-02	 3,892E-02

Estimation error may be high for the following reason:
Water Solubility > 1 Mol/L, HLC may be higher than
3.892E-02

Note: For gases Vapor Pressure used = 760 mm Hg
Blo Concentration Factor

Mathod	 UMKow	 HCF

Kow	 1.990	 19.2

Adsorption Coeftident

Ean	 Method	 WgKow Koo

4-10	 Kow	 1.99	 60.3

The above output product is occasionally more detailed than you
really need: If it is, you can review summary tables that give you
the over-view of this long list of information.
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Press RETURN to see summa ry tableGEMS>, ^,,.^» a

The following summary table appears in response.

Physico-chemical
P

Estimated or Entered
Values

Method and/or
Equation

LOGKOW I.SWE+00 Measured * +
Boiling Point 4.753E+02 (c) Meissner
Melting Pant -1.050E+02 (c) Grain and Lyman
Water Solubility 1.529E+03 mg/L 25c 12N
Vapor Pressure 1.534E+03mmHg 25C Antoine
Henry's Constant 3.892E-02 atm m3/mo Method 1 +
BCF 1.916E+01 Kow, (method 1)
Adsorp

ti
on Coeff. 6.026E+01 Kow, Eqn. 4-10

*	 Equations used and the se
le

c
ti
on rationale for the most

reliable value we described in the AUTOCHEM manual.
* +	 From the MEDCHEM database.
+*	 For gases VP used = 760 mm Hg

FI"E 2-10. AUTOCHEM Ought Swwroaq Table

Details on specific estimations and the manner in which they
func

ti
on within AUTOCHEM, and additional informa

ti
on about

other AUTOCHEM functions, are contained in the Automated
Q, P

ro
cedures for Pf"tochernka/ Properly Estlmadon

(GSC-TR864). TMs manual is to be replaced in the near future
with an updated version.

2.8 Fate of Atmospheric Pollutants (FAP)

FAP was designed by Heicklen Associates as a method for
es

ti
ma

ti
ng the rate of atmospheric oxidation of a chemical by

hydroxyl radical and ozone from structural Informatioon alone. If
the solubility and vapor pressu

re
 of the chemical are known, FAP

can also estimate the rate of deposition of the chemical by
adsorption on par ticles and dissolution in water droplets. The
FAP program is accessible from the GEMS Estima

ti
on menu.
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You can use only upper case letters when entering information
for FAP.

The FAP model requires the SFILES input of the chemical
structure for the model calculaations. FAP estimates atmospheric
reaction rates by identifying structural fragments within the
molecule which are susceptible to chemical reaction.
Associated with each of these fragments are constants which
are proportional to the chemical reaction rate. The total reaction
rate for a chemical is obtained by summing the contribution to
the reaction rate made by each of the identified fragments. FAP
calculates second order reaction rates, dependent upon the
concentration of one of the reactants. The FAP model than
converts these reaction rates to first order, for each of the
following processes: abstraction of hydrogen, addition of
hydroxyl radical to double bonds, addition of hydroxyl radical to
aromatic bonds, reaction with ozone, heterogeneous removal,
surface lifetime, and liffetime in the troposphere, which is 15
kilometers above the earth's surface.

Method 1: The method use by FAP to estimate the
Abstraction rate of hydrogen abstraction by hydroxyl
of radicals (developed by Heicklen) uses
Hydrogen bond dissociation enthalpies for each

carbon to hydrogen bond. The sum of all
the carbon to hydrogen bonds is used in
calculating the reaction rate for the entire
molecule. This method is unique in that it
is the only estimation method in the FAP
model which allows the temperature
dependence of the rate to be detemuned.

Method 2: The method which Is used to estimate the
Addition to rates of hydroxyl radical addition
Double reactions is a modified version of that
Bonds developed by Hendry and Kenley. The

estimated rate of attack of OH on a double
bond.	 The total halogen substituent
correction #actor is the product of the
halogen substituent correction factors for
each of the halogens attached to the
double bond. The principal difference in
this method is that it does not recognize
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a difference in rate for cis and trans dialkyl
substituted olefins, rather an average
value of the partial rate constants for the
two isomers is used. A modification of
Method 2 can also be used for addition to
triple bonds.

Method 3: Estimates of the rate of addition of
Addition to hydroxyl radicals to aromatic rings are
Aroma

ti
c also calculated using the Hendry and

Bonds Keeley equation. For addition to aromatic
bonds substituent, halogens are treated
in a fashion similar to that for addition to
double bonds. However, for addition of
hydroxyl radicals to aromatic bonds the
halogen atoms F, CI, and Br all have the
same basic correction factor of 0.3. The
correction factor for multiple halogenation
Is obtained by multiplying together the
correction factors for each .f the halogen
atoms.

Method 4: The rate of reaction of ozone with organic
Reaction compourxis is also estimated using the
with same equation.	 The list of partial rate
Ozone constants used in the FAP model is again

— a modified version of the correlations of
Hendry and Kenley. 	 Ozone does not
react with alkanes or with aromatic rings.
In general the rate of reaction of a
compound with ozone is much slower
than the rate of reaction with hydroxyl
radical.	 The actual rate of reaction is
dependent on the concentration of
ozone, which may vary significantly in
urban environmsrls.
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Method 5:	 The heterogeneous removal of a
Heterogeneous	 compound is calculated by the FAP
Removal model according to a theory developed

by Heicklen. This calculation routine
requires that you know the normal vapor
pressure and solubility of the compound.
If these values are not known, a useful
rate of heterogeneous removal can not be
es

ti
mated. You can instruct FAP not to

enter the heterogeneous removal routine.
This routine is based on the assumption
that molecules of the compound can be
permanently removed from the air by
adsorp

ti
on onto aerosol particles and

dissolution into water droplets. These
r^ particulates and water droplets in turn are

removed from air by natural processes
with a lifetime in air of about 4,000,000
seconds.

Method 6:	 The surface lifetime of a chemical is
Surface	 estimated by summing the second order
lifetime rates of removal calculated by the

routines described above. These second
order rates are converted to pseudo-first
order rates by mul

ti

plying the hydroxyl
reaction rates by the hydroxyl radical
concentration of 800,000 molecules per
cubic centimeter and the ozone reaction
rates by the ozone concentration of
600,000,000,000 molecules per cubic
cen

ti

meter. The lifetime of a reacting
species is c abilated as the re ciprocal of
the total pseudo-first order rate constant.
The Wetime (or haft life) calculated by this
routines assumes that the rate of removal
is fast enough that the chemical does not
become globally mixed in the
troposphere.
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Method 7:	 For a chemical with a long lifetime,
Lifetime at	 atmospheric mixing processes distribute
altitude of 15	 the chemical on a global basis throughout
161ometers the troposphere. The removal processes

described above are limited by their many
assumptions for estimating near surface
removal. For the special case where
hydrogen abstraction by hydroxyl radical
dominates the removal process and thus
the temperature dependence of the
removal process is known, the lifetime at
15 km is recommended. This routine
calculates the ratio of the global lifetime to
the surface lifetime. The global lifetime

r. and the global half life may be determined
by multiplying this ration by the surface
lifetime and half life.

2.9.2 Running FAP

The execution of FAP is simple and can be accomplished with
the use of the commands listed below:

CALC This command tells the model to calculate
reaction rates and lifetimes. Calculations may
be performed either for structures in a worklist,
or ti the worklist is empty, the mode* will prompt
for the direct access number of the chemical.

°`	 DIRS	 This command prints a list of the commands.

DONE	 Used to exit FAP.

DRAW	 Usable only with a Tektronbc graphics terminal,
this command draws the structure.

HELP	 Help Sets all of the available commands and
short explanations of their use.
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HEIR

	

	 This command allows you to turn the
heterogeneous removal routine off and on.

LIST Allows you to obtain a list of the structure DAN's
labels and names of structures in the structure
file. This command prompts you to enter a
range of DAN's to be listed.

NOPU

	

	 Instructs FAP not to pause between calculations
for structures in a worklist.

PAUS	 Causes FAP to pause, and allow you to inspect
the results, between calculations.

PRIN Changes the amount of output you receive as a
result of model calculations. The default print
level is 1 (one).

TEKT

	

	 Informs FAP that you are using a Tektronix
graphic terminal.

TERM

	

	 Informs FAP that you are not on a Tektronix
terminal.

WKLS Allows you to create and delete a calculation
worklist. WKLS has its own subset of
commands:

rn
	 • ADD allows you to add a sequence of

DANs to the worklist,

• DELE allows you to delete DANs or a
range of DANS,

• SORT allows the entire worklist to be
sorted in ascending order,

• NEG negates all entries in the worklist,

• PRNT directs the printing of DAN values in
the worklist to the printer,
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CVII

CHEC lists the DAN values on the terminal
screen,

• MAIN returns to the main FAP prompt level.

Page 2-44	 EPA



r

C71

Chapter 3 = Environmental Modeling

GEMS provides access to a host of modeling tools designed
to enable the user to simulate the migration and transformation
of a chemical in the environment, either in a single medium
(e.g. surface water) or as it moves through all media. Many of
these models were designed as standalone systems and later
integrated into the GEMS environment. A number of the
models have menu-type prompting provided by GEMS, while
the rest use the prompts originally designed within the model.

Table 3-1 belowprovides a list of the models available in
GEMS, organized by media. For each model, the table shows
whether the model output is stored as GEMS datasets
(reviewable using the File Management function in GEMS) and
which models have strrod data available to the user. The table
also shows the type of prompting employed by the model;
GEMS prompting Indicates the development of a model
interface to allow menu prompting. Note that while GEMS
provides these interfaces, with few exceptions, the models
themselves have not been modified.

In general, there are four steps involved in using a GEMS
model: data Input, running the model, viewing output tables,
and creating output graphics. The sections that follow briefly
describe each of the GEMS jnodels, the input information they
require, and the resulting model output For more detailed
information about understanding and using the models, we
include references to GEMS-specific users' manuals, and
model documentation written by the model developers.
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TABLE 3-1. Models Available in GEMS

OUTPUT TO STORD INPUT GEMS MODEL
MODEL	 FILE MGMNT DATA AVAIL PROMPT PROMPT

AIR
GAMS	 YES YES YES
— ISCLT	 YES YES YES
— TOX9OX	 YES YES YES
INPUFF	 YES YES YES
PiPLU	 YES YES
SOXMOO YES YES

SOIL
SESOIL	 YES YES YES
PRZM YES

GROUNDWATER
AT123D	 YES YES
SWIP	 YES YES

SURFACE WATER_
EXAMS II	 YES YES YES YES

MULTIMEDIA
ENPART YES
TOX-SCREEN	 YES YES YES

•	 MICROBE-
SCREEN	 YES YES YES
UTM-TOX

T	 3.1 Air Models (AIR)

GEMS provides you with four different models to estimate
concentrations of chemicals released Into the air, including:

• GAMS

• INPUFF

• PTPLU

• BOXMOD
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GAMS is an integrated atmospheric modeling system that can
be used to estimate annual average concentrations, annual
exposure, and lifetime and annual incidence of excess cases
of cancer. INPUFF is a Gaussian plume, integrated puff model
capable of addressing the accidental release of a substance
over several minutes, or of modeling the more typical
continuous plume from a stack. PTPLU estimates the location
of the maximum ~-term (one hour) atmospheric
won from a single woke as a function of stability and
wind speed. FMLU can also be used to estimate short-term
ooncentrationns es a function of downward distance. BOXMOD
is a steady-state simple atmospheric area source model
applicable to regions oontaiNng many diffuse emission
sources within its boundaries, such as in an urban area.
BOXMOD calculates a single annual average concentration
applicable to the entire region based on a uniform area
emission rate.

The user selects from these models depending on the type of
estimates that are required and on the make up of the release
scenario. In general, BOXMOD and PTPLU would be used in
a detailed screening stop of an analysis and INPUFF and
GAMS would be used when the detailed screening indicates
that a more refined analysis Is required.

3.1.1 GAMS

The GEMS Atmospheric Modeling Subsystem (GAMS)
cr Incorporates the Industrial Source Complex Long-Term

(ISCLT) model and the TOXBOX urban area source model.
GAMS allows the user to buid model Input data On for these
models, and also allows model output to be combined with
deft on the distribution of surrounding populations to calculate
exposures as well as s nWonmenW concentrations of the
released chemical. GAMS allows you to examine overlapping
exposures by integrating the atmospheric concentration
estimates of the two modals with a population 

distribution 
data

base to estimate exposure and rile.

GAMS can consider up to twenty source categories (e.g.
chemical production or major uses) with up to nine emission
type (e.g. process or storage) entries within each category for
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an unlimited number of source locations for ISCLT modeling.
TOXBOX capable of handling up to 10 source categories, is
implemented in GAMS to estimate annual average
concentrations for all U.S. urban populations. The urban
population comprises all persona WN in the 366 urbanized
areas (UAs) and in the 3827 places of 2,500 or more
inhabitants outside urbanized areas. Land areas used for the
urban populations were obtained from a 1980 Bureau of the
Certsus publication (Census. 1983).

The concentration estimates generated by GAMS models are
stored at the Carious block group and enumeration district
(BG/ED) geographic level. The population database used in
GAMS was created from the proprietary Master Area
Reference File (MARE). MARF Is a datafile released by the
Bureau of the Census to which DonneYy Marketing Information
Services has added the latitude-Io gitude coordinates for all
BG/EDs. Both 1980 Census population figures and 1983
population estimates provided by Dorinelly (1983) are available
within GAMS. By assigning concentration estimates at this
detailed population distribution level. GAMS accounts for
increments of concentration from any number of sources that
may impact an individual BG/ED. This tracking avoids multiple
counting of populations when sources are dose enough to one
another that surrounding BG/EDs are impacted by more than
one source.

Exposure and risk calculations can be performed by GAMS for
o each BG/ED population by source category and emission type

from the ISCLT results, by source category from the TOXBOX
results, and across M sounx kxtsgorbs from the overlapping
reaults from both models. Excess risk over background is
estirtuated within GAMS by using a potency slope factor, a unit
risk factor, a rtwMi-stage model, or a one-hit model.

You may enter a potency slope factor (q*) in the units of
(mgIAWday)- or a knit risk factor In the units of (ug/m)- . If
excess risk Is estimated using a multi-stage or one-hit
dose-response model, several parameters such as the daily
inhalation rate, body weight, q parameters, and number of
stages are required. The user is referred to the GAMS User's
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Guide (GSCTR-32-88-017, 1988) for complete details on how
the exposure and risk calculations are performed.

There are six procedures in the GAMS menu of GEMS: (1) Set
up Atmospheric Modeling (GAMSATMOSET), (2) Run
Atmospheric Modeling (GAMSATMORUN), (3) Exposure and
Risk Estimation (GAMSERE), (4) GAMS Graphics
(GAMSGRAPH), (5) GAMS UUlitiees (GAMSUTIL), and (6) Clean
up a GAMS Study (GAMSCLEAN).

The first procedure, GAMSATMOSET, is used to set up the
modeling scenario of your study. The second procedure,
GAMSATMORUN, is used to run the atmospheric modeling
study previously set up. The third procedure, GAMSERE, is

r-	 used to set up and run exposure and risk estimations on your

The fourth procedure on the primary GAMS menu,
GAMSGRAPH, is used to obtain graphics from the results of
the ISCLT modeling within GAMS. Three different types of
graphs can be generated: BG/ED. ISOPLEfH, and OVERLAY.
The BG/ED graph displays the distribution of Block
Group/Enumeration Distrkd (BG/ED) population centroids
around the modeled site. The ISOPLETH graph displays
closed isopleths of ISCLT estimated concentrations. The
OVERLAY graph displays the isopleths of concentration and
BG/ED population centroids.

m
The fifth procedure, GAMSUTIL, ortiy pertains to TOXBOX
modeling. The LO UN are used to modify or create state and
county emission rate files that we used as input to the TOXBOX
model.

The sbdh procedure, GAMSCLEAN, is used to delete various
fibs that are associated with a study you are working on. You
will usually use this procedure when you decide that your study
should be rerun. Consult the chapters on GAMSCLEAN and
system considerations In the GAMS User's Guide for additional
information on this procedure.
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3.1.1.1 ISCLT

ISCLT was developed for the EPA, Office of Air Quality Planning
and Standards. The ISCLT mode! code corresponds to that
found in UNAMAP Version 6. ISCLT combines and enhances
various dispersion model algorithms into a computer program
that can be used to assess the air quality impact of emissions
from the wide variety of sources associated with an industrial
source complex.

ISCLT may be used as 2W= a screening or a detailed level
model to estimate atmospheric concentration or deposition
values. It is possible to estimate populations exposed to

-" various levels of pollutant concentration and the population
exposure through the integration of ISCLT within GAMS. The
ISCLT model is a sector-averaged model that extends and
combines basic features of the Air Quality Display Model
(AQDM) and the Climatological Dispersion Model (CDM). The
long-term model uses statistical wind summaries to calculate
annual ground-level concentration or deposition values.

For plumes comprised of particulates with appreciable
gravitational settling veloatles, ISCLT accounts for the effects
on ambient particulate concentrations of gravitational settling
and dry deposition. ISCLT can also be used to calculate dry
deposition.

0% ISCLT accepts stack, area, and volume source types. The
volume source option is also used to simulate line sources.
The steady-state Gaussian phmte equation for a continuous
source is used to calculate ground-level concentrations for
stack and volume sources. The area source equation in ISCLT
is based on the equation for a continuous and finite cross wind
fine source. The model can evaluate the effects of the
aerodynamic wakes and eddies formed by buildings and other
structures on plume dispersion.

A wind-profile exponent law is used to adjust the observed
mean wind speed from the measurement height to the
emission height for the plume rise and concentration
calculations. ISCLT has the option of a rural mode or one of
three urban modes. Time dependent exponential decay of the
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pollutant can be included in the model. Options available to
you include plume rise as a function of distance, stack-tip
downwash, and buoyancy-induced dispersion. A regulatory
default is available to allow you to direct the program to use
features generally recommended by EPA for regulatory
applications.

For more information of the proper use of the ISCLT model,
you are urged to consult Industrial Source Complex (ISC)
Dispersion Model - User's Guide, 2nd Edition, (EPA-450/
4486.00Sa). The NTIS order number for this document is
P886-234259/LP. The user Is also referred to the Office of Air
Quality Planning and Standards (OAQPS) document Guideline
on Air 1]ueNfy Models (NTIS No. P888-150958) for
I	 In	 on air quality modeling techniques.

3.1.1.2 TOXBOX

General Sciences Corporation developed TOXBOX for the
EPA Office of Toxic Substances based on the work of Hanna
(1972, 1977, 1980). The model is applicable to regions
containing many diffuse emissions sources within their
boundaries, such as an urban area source. TOXBOX is a
steady-scats box model, and assumes no upwind background
concentrations. Dry deposition, precipitation scavenging, and
chemical removal processes are accounted for in the

n..	 continuity equation for material ente ring and leaving the box
above the modeled regions.

TOXBOX computes a weighted average concentration based
on stability irequerW of occurrence. The stability frequencies
and their correspondkq average winch speeds are computed
from rurtrting five-year arxwd average STabUity ARray (STAR)
data compilations. Oomxmentatfon for the TOXBOX model is
in the GAMS User's Guide (GSCTR-32-88-017, 1988).

3.1.1.3 Input

GAMS models require the input of a significant number of data
parameters. The GAMSATMOSET 'Procedure, available
through the GAMS menu, prompts you for the Information
required to set up the desired modeling scenario. The data
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requirements are summarized in Figure 3-1. Broken lines
indicate optional transfers between prompt groups where the
direction of transfer is based on your response to the prompts.
Solid Ines represent no option transfer between prompt
gam•

The user interface for this procedure is prompt driven. The
sequence of prompts is designed to transfer you from control
prompts to c Fwni try prompts, and then through a sequence
of pr

o
mpt groups covering removal spooked", regulatory

default oplions, meteorology, grid specifications, terrain
elevations, source characterization, emission rates, and output
specifications. A detailed description of the ISCLT and
TOXBOX implementation within GAMS is given in the GAMS
User's Gidde (GSCTR-32-8"17, 1988).

3.1.1.4 Output

The output that can be generated within GAMS can be (1)
model output which is the standard ISCLT and/or TOXBOX
result written by the models, or (2) GEMS output which may
take the form of GEMS graphs generated via GAMSGRAPH,
GEMS reports generated via GAMSERE, and GAMS support
files which are wri

tt
en Into the user's directory and not into

GEMS.

If you slect to produce the ISCLT or TOXBOX models output,
the file names will consist of the run name followed by 'ISC',

c, followed by the throe-digit site number for each of the ISCLT
modal output files; and the run name followed by 'TOXBOX'
for the TOXBOX model output fie. ISCLT and TOXBOX model
output files from the performance of GAMS are stored In files
with the '.OUT' extension. These fiss are written to the user's
directory and not Into GEMS.

The content of ISCLT model output file is controlled by the
user's selection of output opflons. You may control the type
of input data that is to be written to the ISCLT output file by
selecting one of the following options: none of the input data;
only the control parameters, receptor points, and
meteorological date; only the source Input data; or all of the
input data Following the summary of the input data comes
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the tables of concentration estimates by direction and
distance. These tables are listed by source and then there is
a table of results for all sources. There is also an option to
have the maximum 10 concentration estimates and their
receptor locations printed.

The TOXBOX model output consists of a listing of the input
parameter values and the concentration estimates for each UA
and place for each modeled TOXBOX area source. There a re
roughly 4,000 UAS and pieces modeled by TOXBOX
nationwide, so it is very strongly recommended not to produce
the TOXBOX model output.

Two basic types of GAMS reports, Comptabs and Digests, can
be generated from GAMSERE. The Comptabs are
comprehensive tables of results that can be tabulated by a
combination of source category and emission type, by source
category, by emission type, and across all source categories
and emission types. The exposure and dosage tables give
cumulative population exposed by concentration level, and the
risk tables give population exposed, order of magnitude risk
Waft, and excess oases of cancer.

The Digests contain total results compiled by source category.
An Exposure Digest contains the maximum, minimum, and

—	 weighted average estimated concer sdons; the total modeled
., population; and the total exposure by source category. The

Risk Digest contains population at risk by order of magnitude
nsk levels and by source category. The Cases Digest contains
the models..d_population, the weighted average inndliviidual risk,
th e total numbs of VestimatedMWCd excess I

arxnul Incidence, the maximum exposed individual risk, and
the number of perms exposed at the maximum risk by source

GEMS reports created by GAMSERE are written to your
directory, not to GEMS. GEMS graphs created by
GAMSGRAPH are written to GEMS in your user dateset {library.
Consult the GAMS User's MOO (GSCTR-32-88-017, 1988)
about the methodology used by GAMS to create the various
file names and about the information contained in the GAMS
output files.
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3.1.2 INPUFF

INPUFF is a Gaussian plume, INtegrated PUFF model with a
wide range of applications. The model is capable of
addressing the accidental release of a substance over several
minutes or of modeling the more typical continuous plume from
a stack. The 11TOW modeling scab is from We of meters to
tens of kilometers. Computations in INPUFF can be made for
a single point source at up to 25 receptor locations. Up to 144
separate meteorological periods of the same length may be
used to characterize the meteorology during the event.
INPUFF is capable of simulating both moving point and
stationary sources.

INPUFF utilizes three distinct dispersion algorithms. For short
travel time dispersion (where the sampling time is long
compared to the travel time), you have the option of using
either the Pasquill-Gifford scheme or the on-ske scheme

_ developed by Irwin in 1983. The third dispersion algorithm is
used for long travel time in which the growth of the puff is
assumed proportional to the square root of travel time.

In 1984, W. B. Peterson, and some associates at EPA's
Environmental Sciences Research Laboratory in the Office of
Research and Development, wrote INPUFF - A Single Source
Gaussian Pun Dispersion Algorithm User's Guide (NTIS No.
P685.137131). This publicstion contains more detailed
instructions on the use of INPUFF. You may also refer to the

n,	 INPUFF User's Guido (GSCTR8621, 1986).

INPUFF is betted under the Air Models menu of GEMS. Two
procedures we avallable under the INPUFF menu: INPUFFIN
and INPUFFRUN. INPUFFIN creates the required INPUFF
input data files using your responses to a series of menus
and/or prompts. The IN6JFFRUN procedure is used to
execute the model.

3.12.1 Input

INPUFFIN is a sequence of menus or prompts that guide you
through the set up of your modeling scenarios and create the
INPUFF input fib» Figure 3-2 Illustrates this menu sequence
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I
TMIe and Options

Re	 Icord Typa 1 and 2

I xWft Design
Record Type 5

Made" Region	 I
Record Types 8

I R 	 T1rt a	
en	 I

Record Type 7

Source Info Data
Record Type 11

Record Type 8

O

I	 matema a W Data
Record Types 0 and 10

RWRE 3-2. INPIWW Sequence
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within INPUFFIN. it 	 be noted that supplemental
climatalogical data can be accessed at the user's direction.

3.1.2.2 OutPUt

The INPUFF model output is written to a GEMS report file. The
report can be displayed at your terminal through the Output
option in the Flo Management operation.

The output file begins with the report title, up to 80 characters,
followed by a listing of the options and input parameters you
provided. The report continues with a listing of the source data
and the meteorological conditions used in the execution of the
model. Next, the report gives you five parameters used by
INPUFF to simulate the release:

r
• Simulation period

• Simulation time

• Puff release rate

• Minimum source-receptor distance

• Dispersion type

INPUFF reporting continues with two optional sections. The
intermsdisle conoenVadons we optionally written at a userz	
defined interval. The Urine period for which the averages are

cr, appropriate Is printed in the first line of the intermediate
concentration output. Information on each puff is optionally
printed each time, In addition to average 4oncentratlons at
each receptor. Finally, a table of average concentrations is
produced.

3.1.3 PTPLU

PTPW (from Eoirtl EU me) is an improved model for
estimating Use location of the rtmiu&num short-term
concentration from a single point source as a 4xtction of
stability and wind speed. The algor ithm is similar to PTMAX,
which was first released in May 1973 (curer and Busse, see
references). Among the improvements in this version are
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options for the estimation of gradual plume rise, stack
downwash, and buoyancy4nduoed dispersion. Maximum
concentrations and their corresponding downwind distances
are caWated for two sob of wind speeds: winds assumed to
be constant with height and winds assumed to increase with
height For the tatter case, wind speed is extrapolated from
anemo new height to stack top using a power-law wind
profile. PTPLU is based on the point-source solutions of the
Gaussian Arm equations. Multiple reflections are
considered until the vertical dispersion parameter is 1.6 times
the mixing height; uniform ff6ft Is assumed thereafter. No
fumigation or chsrnkxl reartlor>s are considered. In addition,
GSC has Implsrtiented PTPLU so that concentration estimates
can be obtained as a function of user-specified distances.

For more information on the use of the PTPLU model, we urge
you to read PTPLU - A S/ng/e Source Gauss/an Dispersion
AlgorOm User's Guide, (EPA-800/882-014, NTIS No.
P883-211235) and the User's Gulch for PTPLU in GEMS
(GSC-T71-W-88.019,1988).

3.1.3.1 Input

PTPLU requires you to enter several data items before k
begins. Data entry Is In response to menus, and includes:
use/don't-use options for gradual plume rise, stack
downwash, and buoyancy-induced dispersion; ambient air
temperaWre, mill tg height, receptor's elevation above
ground, artemomsbr height, wind-proles exponents, title,
scum Wangth. physical stalk height, stack gas temperature,
stack gas velocity, and stack diameter.

The PTPLU model has two modes of operation as
implaimented in GEMS: standard and dbWxm. The standard
mode produces a maximum concentration estimate for each
stability and wind speed combination. The diatancs mode
produces concentration sstinttbe at up to twenty
user-specified distartcss for each WOW and wind speed
combirt ftm Either mode or both may be execx W for each
nm of the model.
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A control menu follows the initial sequence of menus. The
control menu allows you to run the model with the current
specifications or It allows you to go back to any of the menus
and change the input specifications. After you are finished with
a menu, you will go directly back to the control menu where
YOU can run the model again or change values In another
menu. The control menu also allows you to end the PTPLU
modeling session.

3.1.3.2 Output

The results of the model are always sent to the terminal when
the model runs in standard mode. After each standard
modeling nm of a session, you are asked If you want to keep
the results. The results will be appended to a single GEMS
report if you sled to keep them. Each modeling run conducted
In distance mode within a PTPLU session is written to a unique
GEMS dataset. The GEMS report and datasets may be
reviewed using the OUTPUT procedure of GEMS. A menu will
appear at the and of you GEMS PTPLU session requesting a
report and/or root dataset name If either have been created.
Each dateset name will consist of the root name you supply
with a numeric suit indicating the sequence number of the
run within the PTPLU session.

The standard mode output includes: (1) a heading that
WKIloates the program narne and source, (2) a section that

k„ reiterates the input parameter values, (3) a section giving the
calculated values for volumetric flow and the buoyancy flux
parameter which are used for plums rise, and (4) the results
of the model that WaWe for each combination of wind speed
and stability, the moftu n concentration, the distance of the
maxirmum, and the plume effective height at this distance.
These results we givers for the assumption of constant wind
speed with height and for shrepoiated wind speed with height.

Each dataset created by a PTPLU run In distance mode has
four groups. The first group contains the variable names and
the descriptions of all the variables in the dateseL Note that
the units of the receptor distances we kilometers and the units
of ft concentrations are In microgirems per cubic meter. The
second group contains the title. The third group gives the

EPA	 Page 3-15



3 - Modelino	 GEMS USER'S GUIDE

values of wind speed by stability category for each of the 49
combinations. The fourth group contains the receptor
distances and the concentration estimates at each receptor
distance for each of the 49 wind speed by stability category
combinations. The concentration estimates are written to me
GEMS datsaet are for the assumption of extrapolated wind
speed with height.

3.1 A BOXMOD

General Sciences Corporation developed BOXMOD for the
EPA Office of Toxic Substances. This model is an interactive
simple atmospheric area source model based on the work of
S. R. Hanna, published in 1972 and 1977. You will find
BOXMOD is most helpful when you am screening chemicals
for potential health or environmental problems, especially in
regions containing marry diffuse emission sources, such as
urban area sources. You can use BOXMOD for averaging
periods of less than a day, but estimated concentrations are
more nearly accurate using an averaging period greater than
a few days up to annual averages.

You can use BOXMOD to caioulete the atmospheric
concentration for a single area where you input to location
and width of the area. BOXMOD provides you with the option
of a solution to the box model assuming either a uniform or
Gaussian concentration dWbtxA)cn in the ver

ti
cal, and you

have the option of seiec#tg STAR and auxiliary climatological
data or supplying your own.

BOXMOD is a steady-stets box model, assuming no upwind
backprotnd concentration. Dry deposit, precipitation
scosingirtg, and chtenucal removal processes are accounted
for in the conttrxiily equation for I ION entering and bavfrtg
the box above the rtrodMsd region. BOXMOD calculates a
sktgle pollutant corcermation applicable to the entire region
on a uniform area mission rate. The box is assumed square
with a north-south, east-west geographic orientation.

BOXMOD Is the stand-alone version of the TOXBOX urban
area source ffxxiM iRrplemented in GAMS. Dorwmernation for

Page 3-16	 EPA



a,

;A

O
W
i
W
VW

r6
V
KOOa

E the 
GAMS Users Guide

mpd91 ^betp
Und in ^

thi gC^ 32-88-017,1988)•
(G

int^^au°n
3.1.4.11n	

mustsuppw bhavlor.
and80%moo to ^' and long 8 ea.

in order 	 Waste	 lam rate of the
about WestonN 	 in v_W_,,M

, snd	 q^e ^ ^^°o"^,

oar Oahe
 or
	 are _mmd_ s n WPO sue, Pr• 

s e
we8W

;on 	 9P	 OPdOr'	 and
the C	 irequs^
 under 

e
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rn

• AT123D

• SWIP

SESOIL is a one-dimensional unsaturated soil zone model
which simulates the vertical transport and transformation of a
chemical. PRZM is an unsaturated zone transport model
which sirrmle es the vertical movement of pesticides in
unsaturated soil within and below the plant root zone. AT123D
is a saturated zone analytical transport model which simulates
chemical movarnertt in an aquifer in three dimensions. SWIP
Is a saturated zone numerical model which
simulates contaminant movement in an aquifer, including the
sited of well pumping.

3.2.1 Soil - SESOIL

SESOIL is a seasonal soil compartment model developed by
M. Bonazountas and J. Wagner in 1984 for EPA's Office of
Pesticides and Toxho Substances. This model is designed for
long-term environmental pollutant fate simulations that can
describe pollutant in the unsaturated
soft zones.

General Sciences Corporadon implemented SESOIL in GEMS
and developed the Input and output data management
systems to support it. The Input data management system
uses menus to assist you In the preparation of SESOIL input
data fibs. The output data management system allows you to
store the SESOIL output data in GEMS. This in-GEMS storage
allows you to udize the fie manipulation capabilities of GEMS
for data analysis and graphic interpreta tion.

You will find SESOIL useful for a wide range of applications,
including the scraerting and detailed review of chemicals. For
example, it can be used to compare dieeffects of a large
number of chemicals when released into a generic
envhxvnera, it can provide necessary evaluative information
in a site-screening management plan, or it can be used Be a
detailed, sits-specific pollutant transport modeling tool. This
model simulates a soil column, which you specify, and which
extends from the ground surface to the saturated zone. The
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soil column is divided into a number of compartments, each
representing a homogeneous soil layer. Simulation of the
transport/transformation processes within each compartment
and betweencompartments are based on three cycles:

• Water cycle, which takes into account the hydrologic
balance.

Sediment cycle, which accounts for sediment
washload (land erosion due to rainfolq.

• Pollution cycle, which accounts for the transport and
transformation processes directly affecting the fate of
the pollutant.

SESOIL allows you to select from a number of operation
options of modeling applications; each option associated with
certain temporal and spatial resolution characteristics, and
each having a different specific input requirement. The most
commonly utilized level for OTSepplic ations is Option M which
performs calculations on a "a" basis and uses a four-layer
soil column. Enhancements to SESOIL allow additional spatial
resolution w M the fair soil layers by specifying up to ten
optional sublayers for each.

For more information on the proper use of SESOIL, we suggest
you read SESOIL: A Seasonal Soil Comparbnent Model by
Marcos Bonazountas and Janet M. Wagner of Arthur D. Little,
Inc (1984). This User's Guide is bound under Arthur D. Little's
Number C- 85875 and was prepared under EPA conna No.
6"1 .6271, for the Office of Toxic Substances. This document
is available from NTIS "SS-112406). An additional
document, the User's Guide to SESOIL Eximillm In GEMS
(GSC-TiIS747, 1987), written by GSC for EPA's Office of
Pesticides and Toxic Substances, provides a description and
sample runs of the use of the SESOIL In GEMS.

3.2.1.1 Input

The SESOIL input fibs are created using the SEBUILD
procedure. When you use SESOIL, you must provide
climatologic, sod, and chenikxl specific data; pollutant
application data file(s), containing khfomution conoeming the

•
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size of the study area, depth to groundwater, ratio relationships
among soil layers, and pollutant Input from various sources;
and a data fib Containing model execution information. The
dirnste, soil, and chernkel data may be accessed from various
online databases available in GEMS.

GSC developed the input data management system
(SEBUILD) tq help you in the preparation of your input files.
The flowchart in Figure 3.3 illustrates the execution of SESOIL
If you wish to execute SESOIL for an immediate run, using run
ready input fibs, you may use the SERUN procedure.

3.2.1.2 Output

SESOIL produces a large quantity of output information, and
GSC developed a fib management utility for SESOIL that
allows you to create GEMS detasets using the output from

t^	 SESOIL

SESOIL output includes:

• Resulting hydrologic relationships among
precipitation, surface nrnoff, infiKration,
evapotranspiration, soil moisture, and groundwater
nxhoff ()•

• Temporal and spat
ia

l pollutant oortcersration
distributions in soil-dr, sokax*ture, and on soil

cr
	 pwdckw

• Leadhate (pOAw t mass) migration from the
unsaturated soil 	 to groundwater.

SESOIL writes its monthly and annual su mrnary output to a
report fk which the user , is asked to name. The user is
prompted for an addubnal, optional GEMS detaset name, in
which can bestored model results required for tabular or
gamic output displays.

SESOIL also has the c vpability of creating an output file for
AT12313, a saturated zone model (see Section 3.2.3), using
computed monthly chemical mass quantities entering the

Page 3-20	 EPA



nuea t
1 II I
1 A.	 ma of 1
T p three optthree qtl 1

paaly	 foul
 I

wwML a•

"
{ LTYTL

I
1

,LM
II data /llu I

• I
•	 1 I

I I
1 I
1
I S. 	 am

1 WL
YN 1

1

l• 	 Tt:atsT

.........................
w

.n

OL4= t.........................
I	 1

I	 1

I FS 1•ftlt mly 1
1mOYt r- 

H
•

l
. LML

ar all 
B "to	 1

I	 film	 I

GEMS USER'S GUIDE	 3 - Modeling_

Ymu SRMIL %am IIMT

M INCII a
.........................
1	 1
I	 1
1 ►. MwIL gNtF t

—• 	 I	 llr ^ItM{	 1
rap{ pport t

1	 •qf•r{	 I
r..^	 1	 1

1	 1
1	 1

wllq i
.........................

U"	 i	 •. sf•aly tlatl	 i
NO	 /TMILM	 TO	 1	 I

f•r rap{	 "Sam" vans, f•r 	 1
YY	 I	 1

1• ^	 I MMIL rapt	 1
T	 I	 1

1

f.

r.•
	 w	 Crusts

At1tdo
Iw

filet

.d r
	 TM

N.
Q^
	

r	 w
IIruMT

To

11. 1TLtM

M•wllr	 t

S

FK,i M 34 flow Chat f r SML Ekwoudo l *M Data
Aft a1gonww Sy&wn SL PW

EPA	 Pape 3-21



3 - Modelina	 GEMS USER'S GUIDE

0

rn

saturated zone and various other soil properties derived from
SESOIL data The SESATUNK procedure is used for this
purpose.

3.2.2 Sall - PRZM

PRZM is a dynamic model which simulates the vertical
movement of pesticides in the unsaturated soil, within and
below the plant root zone, eMendi ft to the water table, using
generally available input data that are reasonable in spatial and
temporal requirements. PRZM consists of hydrology and
chemical transport components that simulate runoff, erosion,
plant uptake, leaching, decay, foliar washoff and volatilization
(implicitly) of a pesticide. It was developed by EPA
Environmental Research Lab at Athens, Georgia.

Time-varying transport, including advection and dispersion,
are represented in the model. PRZM has two major
components: hydrology and chemical transport The
hydrology component calculates runoff and erosion based on
the Soil Conservation Service curve number technique and the
universal soil loss equation. Evapotranspiration is estimated
from pan evaporation data or by an empirical formula if input
pan data are not provided. Evapotranspiration is divided
among evaporation from crop interception, evaporation from
soil, and transpiration from the crop. Water movement is
simulated by the use of generalized soil terms including field
capacity, wilting point, and saturation. Drainage from loose,
porous and tighter compact soils is simulated. To produce soil
water and solid phase concentrations, the chemical transport
component calailatee pesticide uptake by plants, surface
rurwlf, eros ion, decay. vertical movement, War loss,
dispersion, and retardedon. PR27A uses a finite difference
numerical solution, uskg a backwards difference inpNclt
scheme.

For more information on the proper operation of the PRZM
model, we suggest you read User's Manual thr the Pesticide

Root Zone Model (PRIM), Release 1, (EPA411XIM-84-108),
written by Anderson Nichols, Inc. and the EPA Technology
Development and Appk ad" Branch, Environmental
Research Laboratory, and published by the EPA
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Environmental Research Laboratory at Athens, Georgia. This
document is available from NTIS (No. PN85-158913/LT).

3.2.2.1 Input

You must accomplish three tasks to complete a simulation
using PRZM.

• Develop the input stream for the model.

• Place the climatic data on a file in the format required
for the model's use.

M
• Provide a time-series analysis of the output.

A special procedure, in FORTRAN, called ANPRZM provides
you with a simple method for creating, checking, and updating
input streams of data. To use this tool, you will still need to
provide watershed and pesticide characteristics such as field
capacity, wilting point, curve number, crop type, partition
coefficient, and decay rate. Figure 3-4 illustrates the execution

-	 of PRZM using ANPRZM for setup.

3.2.2.2 Output

PRZM provides you with four output files. These are: daily,
monthly, and yearly hydrological summaries; the pesticide

^!	 mass balance; the pesticide concentrations over space and
0%	

time; and time series output of selected parameters.

3.2.3 Groundwater - AT123D

The Oak Ridge National Laboratory developed this analytical
transient one-, two-, and/or three-dknensional computer
model. GSC implemented K in GEMS for EPA's 

Office 
of Toxic

Substances. ATBUILD is a procedure developed by GSC to
allow you to prepare the model input data fib and ATEDIT is a
procedure that allows you to edit existing input fibs. ATRUN
executes the model using the input fibs that you enter or
create. These three added procedures allow the integration of
this model into the GEMS File Management System.
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AT123D is designed to provide an efficient and easy-to-use tool
for the groundwater pollutant transport analysis. The model is
capable of handling three different pollutant types: chemical,
radioactive, and heat. It has been used from estimating the
likely pollutant concentrations In the groundwater found
downgradient from pollutant sources including domestic
septic tanks and landfills. , You may choose between eight
types of pollution source configurations:

• Point source

• Line source parallel to the X-axis

• Line source parallel to the Y-axis
c
„ .	 • Una source parallel to the Z-axis

• Area source perpendicular to the X-axis

• Area source perpendicular to the Y-axis

• Area source perpendic uW to the Z-axis

• Volume source

The patterns of source releases acceptable to the model
include instantaneous, continuous, and finite duration.
Selection can also be made to define the aquifer dimension in
terms of finite depth and finite width, finite depth and infinite

n, width, Mnite depth and finite width, or infinite depth and infinite
width. Transport mechanisms evafiable include advection,
hydrodynamic dispersion, adsorption, and decay. The
chemical Ileac hate (mass entering groundwater) simulated in
a SESOIL run can be used as the source kmading rate in the
AT123D model.

For more Information on the proper use of the AT123D model,
we suggest you consult User's Guide to AT123D Execution
(GSC-TR8542, 1985) prepared by GSC fbr EPA's Office of
Pesticides and Toxic Substances Exposure Evaluation
Division. The original model documentation, AT1230:
Ana"ca/ Transient One-, Two-, and Three-Dimensional
Simulation of Waste Transport in the Aquifer System, by G.T.
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Yoh (1981), is available from WIS under order number
ORNL-5602ILT.

3.241 Input

The AT123D Input data management system takes you
Step-by-step through the process of defining the input file
which must Include the Job title, model execution
speclAcaticrle. aquifer size and loading source size
configurations, soil and waste properties, and the location
coordinates where the solutions we desired. The input data
file may be bulk either by editing default values or by accessing
and editing an existing input file. An AT123D input file may be
created from a SESOIL nm using SESOIL mass to
groundwater quantities as the source km4N data for AT123D
(see Section 3.2.1.2). Various other aquifer properties for
AT123D we also derived from the SESOIL output. This input
file may be accessed and modified as desired. Figure 3-5
illustrates input file cr

ea
ti
on.

M

If you are a PCGEMS user, you can build input files with your
PCGEMS program and then submit your job to GEMS on the
VAX for your AT123D nxx*Wtg run. Consult: your PCGEMS
Users Guide for more Information on this method of using
AT123D.

3?»32 Output

Modal results we stied in a GEMS report file which is named
by the user. Additional GEMS datasets may be stored, and
accessed uslrp the GEMS file management facllky for your
grep hies display needs. The file contakta:

• Summary of all input hydrologic, chemical. physical,
soil, and execution specification parameters
considered in ft model simulation.

• Tabular presentation of #6 estimated pollutant
conoerwation distribution in the groundwater at
different time Val vala and at ditw t locations which
you pre-specified along the X, Y, and Z axes.
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The addi
ti
onal GEMS datasets store user-requested portio

of this output for graphics.

3.2.4 Groundwater - SWIP
C^

C	 The Survey Waste Injection Program (SWIP) was origins
developed by Intercomp, Inc. for the U.S. Geological Surw
to Investigate problems associated with the disposal of wash

-`	 into deep wells. The model was later enhanced for mo,
C	 general applications. The SWIP model is a three-dimension

numerical computer model for simulating pollutant (chemic
or thermal) U. in a groundwater syster
with or without web. GSC developed the input and output n
handling enhancements to the system and installed it in GEM
for EPA

SWIP incorporates tthe
e

 fi
j
nit

t
s-di

^
lf

^
e
..
rence approArnation and he

options for several mat l s/lWYN 1 techniques. It 	 stead
or transient flow In heterogeneous and/or Iso tropic media.
also has options for treating flow in one-, two-, c
three-dimensional Cartesian or cy liridrical coordinates. SWIP
incorporates a welibore model for calculation of pressures
heat loss, and flow rates in the wells.

For additional information on the proper use of the SWIF
model, we urge you to road the User's Guide fo SWIP Mode
Exsaftn Using Data Management Supporting Systerr.
(GSC-TR8531, 1985) written by GSC for EPA's Office a
Pesticides and Toxic Substances, Exposure Evalustior
Division. A dstalled descxip m of the original model design
and capabilities; is presented in Water Resources
Irtvsatigat ions 76-71, available from NTiS under order number
P13250WAS. The revised documentation for the enhanced

(	 model is Wasonted in Water Resaim Investiga tions 79-86,
and Is available from W11S under order number P880.122542.

3.2.4.1 Input
l

SWIP operates from a single input fib that contains all the data
it needs:
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cr

• Program controls

• Fluid and aquifer properties

• Initial aquifer conditions

• Recurrent data

• Well plotting data

The program controls data consisting mainly of control
parameters used to control the major options in the model
such as selection of solution of equations, welibore
calculations, output listings, and dimensioning of arrays. The
fluid and aquifer properties include aquifer and fluid properties,
and grid system descxiptiort data The initial aquifer conditions
describe the initial concentrations, temperatures, and fluid
velocity in the aquifer. The recurrent data is read before each
time step when you wish to change the well conditions, internal
time step calculations, solution technique, aquifer. recharge
conditions, or output controls of rate simulation period. The
recurrent data is repeated in a loop as many times as specified.
The well-plotting data is needed for plotting pressures,
temperatures, and concentrations in the wells; and is likewise
repeated in a loop for each well specified. Figure 3-6 illustrates
the SWIP input data file preparation.

3.2.4.2 Output

The output file contains the pressures, temperatures, and
concentrations in the specified aquifer grid block centers at
each specified time step. Total quantities of water, heat, and
contaminant mass pumped by each well for each specified
time step are also provided. Contour maps of pressure,

c	 temperature and/or cons erotion at any specified time steps
can be obtained„ N you need them, as can plots of any or all of

c	 three quantities in each well versus time. The contour maps
and well plots are outputted in character mode.
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3.3 Surface Water Models (WATER)

3.3.1 Surface Water - Exposure Analysis
Modeling System Il (EXAMS 11)

EPA's Environmental Research Laboratory in Athens, Georgia
developed EXAMS in 1980 for the rapid evaluation of the
behavior of synthetic organic chemicals in surface water based
on the relevant ervironmental characteristics of the
ecosystem, and the properties of the chemicals. EXAMS
simulates the steady-state distribution and concentration of the
compound resulting from a specified pattern of release into
either a lake or riverine ecosystem. EXAMS has been used for
simulating steady-state chemical concentrations, at various
locations in rivers, lakes and estuaries due at various locations
in rivers, lakes, and estuaries due to upstream point source
and non-pant source discharges.

EXAMS II, the second version, was developed to enhance the
modeling capabilities and options. This enhancement allows
you to selW different chemical raisese scenarios, including
kmg-tern, steady-state analysis, pulse analysis, or spike
analysis, which performs simulation based on your
specification of time-varying conditions and time factors. At
the completion of a simulation nut, EXAMS II provides options
for plotting and/or Istlng of a variety of parameter
combinations.

EXAMS II is a deterministic model based on a set of process
equations. These equations account for the interactions
between the chemistry of a compound and the environmental
forces that shape the compound behavior in the ecosystem.
The loading, transport, and transformations of a compound
are balanced in the model in accordance with a mass
conservation law. The ecosystem is represented by a set of
N-compartments; each depicting a unique, constant, uniform
entity of the ecosystem.

If you need to know more about EXAMS-II, we suggest you
read User's Guide to EXAMS p Execution in GEMS
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(GSC-TR8710, 1987), written by GSC for EPA's Office of
Pesticides and Toxic Substances, Exposure Evaluation
DNision. A complete description of the original model can be
found in Exposure Analysis Modeling System (EXAMS): User
Manual and System OocwnerrWon, EPAmo/3-m-o23, which
is available from KRIS urxkr order number PB82-258096.

3.3.1.1 Input

You have to create three input fibs before running EXAMS II.
These fibs can be built using the EXAMS menu templates:

• Environmental data fib

N,	 • Chemical data fib

• Loading data fib

The environmental data file contains information describing the
environment In terms of a climactic, biological, hydrologic, and
sedimentary characteristics. Each of the variables required by
this data five has a direct bearing on the compound behavior.
Monthly values may be used for environmental parameters or
OW may be constrained to single time-invariant values w do
a given compartrnent of the ecosystem. These descriptive
variables are regarded as representing average or typical
values of the envkonmerit. The dwrkW data file contains
information related to the various chemical dnaracterisfm of
the compound of interest Examples of those data
requirements Include compound solubility, molecular weight,
partition cooftionts, hydrolysis rate coristarits, and
biodegradation rats. The kx+uding dota ge provides information
ooncerr*V the compound loading to the ecosystem, as weft
as to the system background loactings in stream flow, rainfall,
Interflow, nonpoint source pow, and drUL The loading data fib
Is stored as a five of EXAMS commands which may be invoked
to create the loading data in the model.

EXAMS II has an Interactive interface to the Canonical
Environments Data Base (CEDE), provicng direct access to
environmental data describing the ecosystem for a variety of
streams and lakes. You may access the input data for date
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storing, updating, and retrieval via simple commands. Figure
3-7 is a system flow chart for EXAMS II in GEMS.

The CEDB is composed of two separate sections, one for lake
and reservoir data, and the other for rivenne data Both of
these sections meet the EXAMS environment data
requirements. These two types of water bodies are separated
because of the differences in their ecosystem configurations.
Different variables are used to define these different types of
waterbodies. The CEDE contains its own data base
management system Wong with its own set of commands for
user interface. The CEDB was, however, implemented in
GEMS in such a way that you may access the desired data
using GEMS commands alone.

µ For more information on the CEDE, you should consuo Section
3.1 of the User's Guide to EXAMS ll Execution under GEMS
(GSC-TR8710, 1987).

r	 3.3.12 Output

EXAMS II can provide a wide range of output products,
including up to 20 different tables summarizing the following
input data used in the estimations: a time trace of the average
concentrations during the simulation period; distributions
among aqueous chemical species at various times; locations

g,	 of the minimum and maximum concentrations at various times;
the tale of the compound in the form of a percent of loading,

cr half-life, and mass flux expressed for each of the transport and
transformation processes considered; a post bad decay
kinetics analysis, and the ultimate chemical concentrations and
distribution in the ecosystem and the time required for the
system self-purification after cessation of the chemical loading.
A more detailed discussion of these output tables is offered in
The Training Guide and itelerence Manual for EXAMS 11 by
LA. Bums and D.M. Cline of the Office of Research and
Development, EPA (1985), available under NTIS P882-258096.

GEMS datesets, which contain selected output concentrations
in the ecosystem, may be created from an EXAMS run. These
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datasets may be used with the GEMS graphical and statistical
facilities to produce plots, barcharts, and statistical analyses
of the EXAMS output results.

3.4 Multi-Media Models (MULTI)

GEMS provides four models that can handle estimation of
pollution in more than one media. These multi-media models
include:

• ENPART

• TOX-SCREEN

• MICROBE-SCREEN

• UTM-TOX

ENPART is an environmental partitioning model which
simulates the partitioning of a chemical in the environment
between, air, water and soil. TOX-SCREEN is a multi-media
screening level model which simulates the transport and
interaction of a chemical in the air, in the unsaturated soil zone,
and in a waterbody. MICROBE-SCREEN is similar to
TOX-SCREEN, except that the "pollutant" modeled is a
micro-organism, rather than a chemical. UTM-TOX is a
mufti-media simulation model which simulates the transport
and interaction of a chemical in the same three media as
TOX-SCREEN, but using more detailed site-specific data.

3.4.1 Environmental Partitioning Model
(ENPART)

GSC worked with EPA's Office of Toxic Substances to develop
ENPART, an environmental partitioning model designed to
perform a first-level screening analysis from a minimum set of
chemical- specific input data. This analysis is designed to help
you identify the most important environmental pathways, the
estimation of the substances' environmental persistence, and
their bioconcentration potential.

EPA
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ENPART is an adaptation of the fugacity approach to
equilibrium partitioning as described by D. McKay in 1979. In
this approach, the equilibrium concentration ratios between
environmental compartments are calculated from simple
physical/chemical data, such as molecular weight, solubility,
and vapor pressure. In ENPART, thisapproach was modified
by the addition of environmental parameters, such as
compartment size, intercompartmental transport, and
degradation, to yield a second level of concentration and mass
partitioning. Both concentration and mass ratios are
presented.

The environment that ENPART models consist of three
compartments: air, water and soil. The water compartment is
subdivided into four components: water, suspended sediment,
biota, and bottom sediment. For the last three components,
only equilibrium processes are considered. ENPART can
simulate either equilibrium or dynamic partitioning. In
equilibrium partitioning, only equilibrium processes defining
the time-independent 'steady state' environmental conditions

	

AM
	 are allowed to determine the estimated final distribution of the
r chemical. In dynamic partitioning, as used in ENPART, the

chemical distribution is controlled by compartment-related
transformation rates and intercompartmental chemical
transport.

For more information on the proper use of the ENPART model,
we suggest you read A User's Guide to Environmental
Partitioning Model (GSC-TR8518, 1985), written by GSC for
EPA's Office of Pesticides and Toxic Substances, Exposure
Evaluation Division.

3.4.1.1 Input

A sequence of prompts elicits the information needed by
ENPART. Many of the ENPART input parameters can be
estimated within the model or are assigned default values. A
more detailed description of the ENPART input procedures is
contained in the model documentation published in 1982 by
Wood, et al., and in 1985 by Jim Pilotte.
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If you are a PCGEMS user, you can build ENPART input files
with PCGEMS and submit the modeling job to the GEMS VAX
system. Consult your PCGEMS User's Guide for more
information.

3.4.1.2 Output

ENPART is designed as an interactive tool, and the output is
written to your terminal screen while you watch. The output is
also written to a file named 'SUMOUT.TRM' in your default
directory. You can rename or manipulate this output file to
meet your needs. The file, and the displayed output, consist
of intercompartmental concentration and mass ratios,
concentration and mass partitioning factors, and a ranking
analysis for both equilibrium and dynamic partitioning.
Dynamic partitioning provides an estimate of the chemical
persistence.

3.4.2 TOX-SCREEN

D. M. Hetrick and L M. McDowell-Boyer developed
TOX-SCREEN for EPA's Office of Pesticides and Toxic
Substances in 1982. It is a mukimediarscreening-level model
which assesses the potential fate of toxic chemicals released
to the air, surface water, or soil. This model is more complex
than ENPART since k incorporates equations developed for
media-specific models and allows the user to describe the
cornparbTwft directly. TOXSCREEN, therefore, requires

o,
	 more input than ENPART does.

Four types of surface water bodies may be considered: lakes,
rivers, estuaries, and oceans. TOX-SCREEN is simple in
nature and is intended to be used as a screening device to
identify chemicals that are unlikely to pose problems even
under conservative assumptions. GSC implemented
TOX-SCREEN In GEMS alter providing enhancements. to
manage the input data file.

The multi-media nature of TOX-SCREEN allows the model to
simulate physical/chemical processes which drive transport of
chemicals across air-water, air-soil, and soil-water interfaces.
Such media interactions are handled with the use of deposition
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velocities, transfer rate coefficients, and mass loading
parameters. Monthly pollutant concentration in air, surface
water, and soil reflect both direct input to any or all of the media
from a specifbd source and subsequent interaction via
processes such as volatilization, atmospheric deposition, and
surface runoff. You must salad the types of water bodies, if
any, to be considered in any given simulation. You must also
specify whetbar the pollutant is directly released into the air or
water, or directly applied to soil.

For atmospheric dispersion simulation, a modified Gaussian
plume equation was adapted for use in estimating downwind
corr.;W lu one of a pardwW chemical emitted from a point

r source. A simple urban dRusion model was adopted for use
in estimating ground-level pollutant concentrations over area
sources.

_ . For aquatic dispersion, an equation similar to that used in the
EXAMS model was used to estimate the monthly pollutant
mass in rivers and lakes. A one-dimensional steady-state
model was used for simulating dispersion of pollutants in
estuaries and a steady-stets Gaussian-type linear diffusion
model used in oceans.

TOX-SCREEN uses an adeption of the !tree-layer SESOIL
model to estimate pollutant concentrations in the soil following
infroduc*m via direct applicadon and/or interaction with other

For more information on the proper use of the TOX-SCREEN
model, we suggest reading the User's Guide to TOX-SCREEN
Exeaudon M GEMS (GSC-TR87S1,1t>18 ). You we also urged
to cor" the Woes Msnwal for TOXSCREEN: A MUNAWle
Screerft-L" Program for AsseaWng the Potential of
Chemicals Released to the EnWrortment (EPA-580/583-024)
written by Oak Ridge National Laboratory for EPA's Office of
Toxic Substances. This document is available under NTIS
order rxxnber PS84.213750/LT.

3.4.2.1 Input

TOX-SCREEN needs seven different input files to function:
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• SESOIL EXEC data file

• SESOIL GENERAL data file

• SESOIL LEVELS data file

• Model Flags data file

• Air Parameters data file

• Water Parameters data file

• Bioaccumulation Parameters data file

GSC has developed a front-end for this model that facilitates
the preparation of these requisite files. it accessible from the
TOXSCREEN menu, and it provides step-by-step assistance
In the formulation, editing and naming of TOX-SCREEN input
data files.

3.4.22 Output

TOX-SCREEN generates up to seven different output products
for the simulation run. These On vary depending on just what
you ask for. They will include any or all of the following:

_	 • Results generated by SESOIL

• Summary of TOX-SCREEN input data

• Results generated for the water body (whether it is a
lake, river, estuary, or ocean)

• Results generated from the food chain
bioaccumulation calculations

The results include monthly chemical concentrations and
mass distributions in the soil profile, monthly chemical
concentrations at various locations in the water body, chemical
concentrations in the air, and monthly inter-media interaction
quantity (i.e., deposition on soil, volatilization from soil to air,
groundwater recharge, etc.).
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3.4.3 MICROBE-SCREEN

MICROBE-SCREEN is a screening level multi-media model
developed to assess the potential fate of micro-organisms
released to air, surface water, or soil. The model deals
specifically with passively-dispersed micro-organisms, such as
bacteria. MICROBE-SCREEN was adapted from
TOX-SCREEN, a chemical fate model, by modifying
TOX-SCREEN to account for processes important to modeling
micro-organianrs. such as growth and decay, aerosoiization
efficiency and attachment/detachmentto the soil.
(TOXSCREEN processes relating to chemical transformations
we

re
 removed from this model.) MICROBE-SCREEN

considers four types of surface water bodies: lakes, rivers,
estuaries, and oosens. The model is simplified in nature and
is intended to be used as a screening device to estimate
transport and densities of microorganisms in various
environments.

GSC has implemented a data management system for
management of both input and output data in support of
MICROBE-SCREEN. More specific information on the GEMS
implemerrtatlon of this model may be found in the User's Guide
to M/CROSESCREEM EX00" M GEMS (GSC-TR8753,
1985).

3.4.3.1 Input

CT, 
MICROBE-SCREEN Input Is solicited from you by a series of
interactive prompts and parameter menus. This Interaction
builds the requisite Input 1Ass for the model. Six diMerent fibs
are required: GENERAL, LEVEL3, EXEC, FLAGS, AIR, and
WATER.

The GENERAL fib cor>sisis of monthly dknatic, soil and
microbial properties for the soil profile. The LEVELS file
consists of the soft-Isyar and sppli mm " m boding Parameters
for a three-zone soil cokxnn. The EXEC file includes
parameters which control the reading and vocutlon of the
GENERAL and LEVEL3 files. The FLAGS fNe consists of 11
model flags which control the water body and air data options.
The AIR file folds the parameters describing the source
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release to the atmosphere and factors affecting dispersion and
settling. The WATER file contains the parameters which
describe the water body environments, pollutant release rates
to the water bodies, and properties of the microbe in the water
body environment.

3.4.3.2 Output

Up to seven output files may be created by
MICROBE-SCREEN, depending on a particular application.
For all simulations, the SESOIL output file is produced. This
file contains the output from the SESOIL submodel, including
the monthly hydrologic balance and pollutant concentrations
in the soil profile. Another file produced with each run is the
•echo• of all input data from FLAGS, AIR, and WATER input
files. This file includes error messages for any incorrect data
in these input tiles. If water bodies are considered in the
simulation, a separate output file is produced for each water
body considered. These files include microbe concentrations
in the air, water bodies and soil compartments, deposition

w- rates on the water and soil surfaces; and surface run-off and
surface recharge rates. If no water bodies are considered,
then a 'soil-air' output file is produced including air and soil
concentrations.

3.4.4 UTM-TOX

The Oak Ridge National Laboratory developed the Unified
m Transport Model for Toxic Materials (Uf M TOX) for the EPA in

1983. It is a multimedia model designed for predicting the
dispersion of pollutants through air, soil, and water. This
model is more complex than eit isr ENPART or TOXSCREEN.
It links together several media-specific models. The user is
therefore required to provide a large amount of input

rminfoation.	 ,

The model calculates the atmospheric dispersion of up to 20
chemicals from a maximum of 101po M 10-line, and 10-area
sources. UfM-TOX also calculates deposition of one chemical
at a time in both wet and dry form on foliage or the surface of
the earth followed via the transport through runoff and erosion,

EPA	 Page 3-41



3 - Modeling	 GEMS USER'S GUIDE

percolation through the soil to a stream channel, and transport
in the stream channel to the outfall of a watershed.

During each of these phases oftransport, many chemical
processes can be represented in the model, including
exchange with the soil, solubilization, degradation,
volatilization, photolysis, and hydrolysis. Each of these
processes is represented in the model by the incorporation of
three previously developed m odels: ATM, WHTM, and

ThenSEDMNT. The models treat atmospheric, hydrologic, and
sediment transport of pollutants. respectively. With UTM-MX
you can track a pollutant through the ecosystem, tabulate
budgets for the partitioning of the contaminant, calculate the
concentration of the pollutant In many compartments of the

110
	 ecosystem, and reliably =am the Impact of the pollutant.

ATM calculates the dispersion of airborne pollutants. It is a
Gaussian plume nodal that determines the spreading of
material emitted from a point source, a line source, or an area
source. This datsrmkution is from calculations of the sigma
vW ms, and the vertical and horbontaf widths of the plume.
These sigma values we determined empiricau;y and are
repreavdative of O met of Was than 50 km in length.

When the program is used in the annual or monthly mode, 16
sectors we used to describe the direction from whit* the wind
blows. The concentration of the pollutant is assumed to be
unitomuly a in udhally distributed over the whole sector
because of the nreanderfrg of the plume.

m

WHTM calculates the transport of pow through portions
of the watershed. In to hydrologic cycle, the con tinuous
processes of trargAaft and evaporation driven by
precipitation lead to interflow, beneath the surface of soil,
redwge and discharge of an aquhr, and establishment of
flow In the a"= channel. The model provides a parametric
summary of these that Is corroably do*rrdnietic and very
useful for purposes of simulating runoff and transport. The
modeled cycle also includes uptake by vegetation, erosion,
solubilization of absorbed material from the litter, transport
from the titter, and infiltration into an unsaturated region of the
soil where the root zone occurs.
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SEDMNT models the aquatic transport of pollutants by
sediment. This mode of transport is important because of
sorption/desorption of a chemical on sediment can determine
its fate. SEDMNT considers each reach of a stream channel
to have a suspended-load layer that travels with the stream; a
bed layer that is deposited at the bottom of the channel and is
subject to resuspension; and a resident-bed layer that is more
permanent. The fluxes among these various layers are
calculated with (1) Stokes's Law fall velocities, (2) the shear
stresses within each layer, (3) the particle sizesof the
sediment, and (4) the load- carrying capability of the stream
channel. The thickness of the different layers can change
during the course of a simulation in response to the sediment
deposit and/or resuspension in the progress of stream flow
transport.

.,.	 If you would like to know more about the proper use of the
UTM-TOX model, read Characterization of Data Base
Requirements for Implementation of UTM-TOX Under GEMS:

ti.	 Parameter SensitivKy Study. The original model
documentation, A User's Manual for UTM-TOX the Unified
Transport Model, is available from NTIS (Order No.
ORNL-6064/1-717).

3.4.4.1 Input

UTM-TOX reads ten input files to set the parameters for the
simulation run. These files provide monthly wind roses, hourly
precipitation, solar radiation, daily maximum and minimum
temperatures, soil characteristics, topographic information,
surface water characteristics, sediment characteristics, and
the chemical properties and transformation rates associated
with the chemical. You will be prompted to provide
identification for the ten mW data files.

3.4.4.2 Output

UTM-TOX provides plots and tables as output. These plots
and tables summarize all of your input parameters as well as
the average monthly and annual chemical concentrations in
wind sectors, in saturated and unsaturated soil layers, in runoff,
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and out of each reach. The output is produced in three files in
your logged directory:

• UTMTOXI.OUT

• UTMTOX2.OUT

• UTMTOX3.OUT

T
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Chapter 4 = Geodata Handling

The Geodata Handling (GH) operation in GEMS provides
access to geographically-linked information in GEMS datasets
and other related files. For example, using one of the
procedures, you may retrieve the population around a specific
site. These types of retrievalsare very useful in gathering
in-depth information on specific areas of the county from the
many databases available in GEMS.

To access this operation, type MW at the main GEMS
navigational menu. The menu shown below appears.

MENU: Geodsta Harding

t. Geographic Data Lookup and Display 	 (GEOUST)
2 Mapping	 (GEOMAP)

Enter an option number or a procedure name (In parenthesis) or a
cortxnand: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

RGURE 4-1. Geodats Handit Menu

The Geodata Handling operation has two major components:
GEOUST and GEOMAP. GEOUST allows you to obtain
specific information from selected datasets and the GEOMAP
operation is used for mapping data The procedures available
from these operations will be described below.

When using the procedures available under the Geodata
Handling operation of GEMS, you will often be asked to enter
the geographic coordinates for the location  that you want. You
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may use a variety of geographic location methods to specify
the point that you want:

ZIIPCODE
This geographic location method tends to be the easiest of the
geocodes to locate and use. The zip code is translated into
the corresponding latitudellongkide coordinates for the p

to 
	 post

office servicing at zip code. The drawback to this is that this
may result in latitude/longitude coordinates for a loca

ti
on,

which while dose to the locatiori that you want, might not have
the same geographic protille. This method of site specification
should only be used when better data Is unavailable.

!lT^d
The Universal Transverse Mercator coordinate system can be
used for most GEMS procedures where geographic
coordinates are needed.

LATITUDWLANG1TU13E
Two methods of specifying the latitude and longitude of a site
are provided within GEMS. You can specify a coordinate using
de

ci
mal degrees or degrees, minutes and seconds.

For a number of the fo llowing procedures, you may be asked
to enter a Federal Information Processing Standard (FIPS)

—'	 code for a state or county. This coordinate system allows you
to identify a state or county in the United States. The state FlPS

,r code is a two-digit code while the county FIPS is a three-digit
code which when appended to the sta te code uniquely
identNies a county. The FlPS codes for states a re provided in
the back of this user's guide in the sec

ti
on enti

tl
ed Tables.

Please note that in the sections below, geographic coordinates
will be referred to as gsocodes.

4.1 Geographic Data Lookup and
Display (GEOLIST)

The Geographic Data Lookup and Display opera tion gives you
the ability to scan a number of geographically organized
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datasets and to manipulate data which has geocodes as part
of the information in the dataset.

Each of the following procedures allows you the option of
providing input necessary for the procedure either directly from
your terminal or from a GEMS dataset. Use the terminal option
if you are scanning a small number of sites. The dataset option
should be used when you are retrieving data on a large number
of sites, and when the necessary information to locate those
sites has been previously stored in a GEMS dataset. When
using the GEMS dataset input option, you have the option of
saving the output in either an output report or a dataset. Since
no output is directed to the terminal if you use the dataset input
option, you must save the output.

You have two options when saving the output: you may save
the output in a dataset and in a report. The difference is that
when you save it as a dataset, the output is saved in a regular
GEMS dataset format with variables and it may be used as
input for other procedures. If you save the output as a report,
the output is saved in a simple text format and is useful if you
wish to print the output. The procedures above also have the
option of running interactively or in batch. If you are using the
dataset input option, then directing the output to a dateset or
report (or both) is necessary. As there is no interactive display
of data when using the dataset input mode, we recommend

	

Y.	 that you use batch to run the procedure N you use dataset input
mode. This will free up your terminal for other work while

	

rn	 GEMS processes your retrieval request.

The procedures below are discussed in detail in the following
sections. In the following examples, zip code entry is used in
the example menus. If you select the UTM option, the zip code
entry in the following menus will be replaced by the entry of
three variables: ZONE, NORTHING, and EASTING. Similarly,
if you select the latitude/longitude entry, the zip code variable
will be replaced by the variables asking for LATITUDE and
LONGITUDE. Remember that zipcode is the least accurate
method of identifying site locations.
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MENU: NEW Geodata Handling Mapping Procedures

t.	 Site level ret rieval of data (SITERET)
2. Access Census data (CENSUS)
3. Determine County Coverage (COVERAGE)
4. Geographic Data Management (GEODM)
5. HUCODEISOIL locator (HUCODE)
6. Convert to LaVLong (LATLON)
7. Lookup/Examine Star Station Data (STAR)
8. Find US cities (USCITy)

Enter an option number or a procedure name On parenthesis) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 4-2. Main GEOUS7 Menu

4.1.1 Site Level Retrieval of Data (SITERET)

The SITERET procedure is useful for retrieving all of the data
available within the Geographic Data Handling operation on a
site. This procedure produces a repo rt containing the
information from a number of separate retrievals. This
procedure is equivalent to aggrega

ti
ng all the data that is

output by each of the following GH procedures sep arately:
CENSUS, COVERAGE, HUCODE, LATLON, STAR, and
USCITY. (Each of these procedures is documented in a
following section of this chapter.)

This procedure can accept input from either your terminal or
^' from a GEMS dataset. The procedure can also be used to

create an output GEMS dataset or repo rt in your user dataset
library. When you select the SITERET procedure, the
parameter entry menu shown below appears. It is followed by
a discussion of each parameter.
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MENU: INPUT/OUTPUT SPECIFICATION

rat Darmname	 parameter description value Index
1. METHOD	 Input method spsdlkstion DIRECT
2. DATASET	 Name of ttN outpt dstasst BROWSE
& DTSTAG	 Tag field of ow output dome
4. REPORT	 Norma of the outpt report BROWSE
s. RPRTAG	 Tag Paid of the output report

Enter one or more oombkaaforal of rafsrarrca or pararnstar narm and
value(s) ireh vstuel, ref2 valua2. ... I or a oommand:HELP, NEXT. BACK
END, CLEAR, EXIT
GEMS>

FIGURE 44 Input/OLW SpecKbation (SrI FRET)

1. METHOD: The input method defines the source of
the input to the procedum. The defau lt is
DIRECT which runs the procedure
intsractivey with the input coming from
your terminal. The other option is
DATASET which indicates that the input is
to come from a GEMS dataset Note that
M you 991W the datsset input, you cannot
select BROWSE for output. You must
specify a dateset or report name, which
directs the output to a GEMS dataset or
report

2. DATASET: The narne of the output dataset If the
default of BROWSE is selected, then
results appear an your terminal andno
output dateset Is created. If you wa

nt

 an
output datesst, you must enter to name
of to dataset you would like the output
stored 'under in your user dateset Kxvy.

3. DSTAG: The tag field of the output dataset The
tag field is a 6Dcharacter field which can
be used to determine the contents of a
stored dateset.
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4. REPORT: The name of the output report. If th(
default of BROWSE is selected, ther
results appear on your terminal and n(
output report is created. If you want ar
output report, then you must change th(

C	 name of the report to the name you wouk
c	 We the output stored under in your use
(	 dateset library.

5. RPTAG:	 The tag field of the output report. The tai
(	 field Is a W character field which can tx

used to determine the contents of
stored report

Remember that you do not have to create both an outpu
dateset and an output report To create only an output datase,
or an output report, enter a name for the one that you ware
and leave the other one at the defau

lt
 value of BROWSE U

you only wish to Interactively view the data, you do not have
to make any changes in the parameter entry menu shown
above. Once you have made your selections, enter to
move onto the next menu where you wi

ll

 specify the coordinate
system to use to specify the center of the area of interest

MENU: Select Mediod to Locate tin Ana of Intanst

I. Zip Coda
2 UTM CoordYltles
3. LaMudsA.orgk de (dedmd deg ree)
4. L&*Ud*LW*tuda (depress, minutes, seconds)

Enter an option number of a cwnw d: HELP,BACKEND,CLEAR,E aT
GEMS

FIGURE 1.4. GeoWWfYC CoordUnb SeWdon Mww

Select the method you wi
ll

 be using to specify the coordinates
for your area of interest. The menus that appear for the various
methods are similar except for the geographic code
spe

cifi

cation. Therefore, on ly the menu that appears for the
zip code will be shown. For this examp le, the input method is
DIRECT.

l	 ^

C

C'

C

C

Page 4-6	 EPA



rr

GEMS USER'S GUIDE	 4 - Geodsta Handling

MENU: Ske retrieval by 23POODE coordinate

ref parmname oammetardescrOdorn	 value Index
1. ZIPCODE Zip code of do study ske
2. SITENAME Name of the study site
3. STATE	 Soft kla4 r
4. DATA	 No of the Came; detsbese
• STANRING Use standard ring distances 	 YES
• SECTORS Nunbw of sectors	 16

Enter one or more combinations at rofsrerm or parameter rrma and
value(s) (roll valuel, re& value2. ... I or a comffw d:HELP, NEXT. BACK
END, CLEAR. OUT
GEMS>

%r
FIGURE 44 SNe Ratrhvd Marw

m 1. ZIPCODE: The zip code for your study site. This will
be trarlsleted into the IatitudeAongitude of
the post office which services that ziP
code. This latitude/longitude will then be
used as the center of the search area.

2. SITENAME: The name of the site for which the
population is being retrieved.

3. STATE: The state Identifier can be either the
two-letter state postal abbreviation or the
two-digit state Federal Information
Processing Standard (FIPS) code.

4. DATA:	 The name of the Census database to be
accessed for data. Your choices are:

80POpUlATION: for population figures
from the 1980 Census
80HOUSING: for housing figures from the
1980 Census
83POPULATION: for population figures
from the Donnelly Marketing estimates.
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There are no data available on 1963
housing figures.

5. STANRING: A yes/no switch for standard ring
distances. Leave this as YES to use the
default ring des. Enter NO to enter
your own nirlg distances on a later menu.
The d*ML* ring distances are:.5,1.0, 2.0,
3.0, 4.0, 5.0, 10.0, 15.0, 25.0 and 50.0
kilometers.

6. SECTORS: The number of sectors to divide the circle
into. A default of 16 sectors is provided
(16 sectors are the maximum allowed).

If you selected the DATASET input method from the first menu,
then the menu shown below appears instead of the menu
shown previously.

MENU: Canna Data Retrleval

1. IDATASET Noma of the WPA WNW
2 ZPVAR Variable names which corsa4a ZIPCODE
3. NAMEVAR VariabN rwme - contains SITENAME
4. STABVAR Vwlebfe rw ne - STATE abbrevisdon
11. DATA None of the Camas dtlabaN
Q STANRING Use standard ring distances	 YES
7. SECTORS Number of sectors	 is

Enter ores or more combiradorw at. reference or parameter rwrrw and
vakWs) Irsh valral, rWg vshr4 ...) or a earrwrrarrd: HELP, NEXT,
BACK END. CLEAR, EXTT
GEMS>

FK>f W 44 CW=W Data RSWKW Abna

1. IDATASET: The name of the Input dateset in the
GEMS deteaet Atxary. These data must
have the required geocode variables (in
this case zip code).
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2. ZIPVAR: The name of the variable in the input
dateset which contains the zip odes with
which retrievals will be done.

3. NAMEVAR: The name of the variable in the input
dstaset which contains a site name or text
string to be used to identify the sites.

4. STABVAR: The name of the variable in the input
dataset which contains the two-le tter
state postal abbreviation or a two-digit
state Federal Information Processing
System (FIPS) code.

5. DATA:	 The name of the Census database to be
sooessed for data. Your choices are:

60POPULATION:population figures from
the 1860 Census
80HOUSING: housing figures from the
1980 Census

83POPULATION: population figures from
the Donnelly Marketing estimates.

There are no data available on 1983
housing figures.

6. STANRING: A yes/no switch for standard ring
dlstarms. Leave this as YES to use the
default ring distances. Enter NO to enter
your own ring distances on a later menu.
The defauit ring distances are: .5,1.0, 2.0,
3.0, 4.0, 5.0, 10.0, 15.0, 25.0 and 50.0
kilometers.

7. SECTORS: Enter the number of sectors to divide the
circle Into. A del" of 16 sectors is
provided (16 sectors are the maximum
allowed). .

When you have filled in the required parameters on the
appropriate menu above, enter ^ to proceed.
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If you entered YES for the STANRING parameter, then
continue below with the run mode specification. If you entered
NO for the STANRING parameter, then you must enter the ring
distances to be used for your retrieval. Enter the distances in
kilometers when the following prompts appear:

Enter the first ring distance
GEMS>

This is followed by:

Enter the next ring distance
GEMS >

The second prompt will repeat. When you are through
entering ring distances, you may enter atQ77MOMOBW in
response. The next step Mil depend on the options you
selected on the first menu. if you selected the DIRECT input,

-	 the output will be displayed at your terminal. If you chose the
dataset input option, then you will continue with:

Enter program execution mode: B (batch) or I
(interactive)
GEMS>

Enter your preferred method to run the program. If you select
the interactive mode, the table will be displayed on your
terminal. If you entered batch, GEMS will send the job to the

T batch queue and inform you of that fact. If running in batch,
you must have selected a report or dataset output option or
both. Also, if you are using the dateset input option, no output
will be displayed on the terminal. Afterwards you will be
returned to the GEOUST menu.

4.1.2 Access Census Bata (CENSUS)

The CENSUS procedure retrieves the population within an
area of interest. This area is defined through the specification
of a center point and radius to define a circle. The circle is than
broken down into sections by specifying sectors (segments
defined by radial lines) and rings (sections defined by
additional rings drawn within the major ring of the circle's
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C,

w-

rn

radius). For each sub-section defined by the above schema,
the population will be reported. The totals within the sectors
and rings and the overall total will also be displayed.

This procedure can accept input from either your terminal or
from a GEMS dataset. The procedure can also be used to
create an output GEMS dateset or report in your user dataset
library. When you select this procedure, you will first set up
the parameters in the parameter entry menu shown below:

MENU: INPUT/OUTPUT SPECIFICATION

ref pannname	 Parameter descrlotlon value Index
1. METHOD	 Input method specrcttlon DIRECT
2. DATASET	 Name of the output dateset BROWSE
3. DTSTAG	 Tag field of the outgR dataaet -
4. REPORT	 Name of the ou	 reporttput BROWSE
S. RPRTAG	 Tag field of the output report

Enter one or more combination of •. rdwence or parameter rwne and
value(s)lretl valuel, ref2value2 .... I or 	 cwrvnerhd: HELP. NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 4.7. kPW0L"f 4 ecft1dona (CENSUS)

1. METHOD: The kpA method defines the source of
the kaput to the procedure. The default is
DIRECT which runs the procedure
k terac&* with the input coming from
your terminal. The other option Is
DATASET which irx* w that the input is
to come from a GEMS detaset. Note that
N you select detaset Input, you cannot
select; BROWSE for output You must
spa* a dataset or report name, which
directs the output to a GEMS detaset or
report

2. DATASET: The name of the output detaset. If the
default of BROWSE is selected, then
results appears on your terminal and no
output dataset is created. If you want an
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output dataset, then you must enter the
name of the dataset you would like the
output stored under in your user dateset
NNWY•

3. DSTAG: The tag field of the output dataset. The
tag fWd is a W character field which can
be used to determine the contents of a
stored dataset.

4. REPORT: The name of ft output report. If the
default of BROWSE is selected, then
results appear on your terminal and no
output report is created. if you want an
output report, then you must enter the
dame of the report to the name you would
We the output stored under in yo

ur
 user

dataset gbrary.
ry

- 5. RPTAG: The tag field of the output report. The tag
field is a W character field which can be
used to determine the co ntents of a
stored report.

If you only wish to intersedvey view the data at the menu
above, you do not have to make any charges. Once you have

- made the selections, enter ^ to move onto the next menu
where you wiN specify the coordinate system to use to specify
ft center of the area of interest

m

MENU: Salad Mdhod to loan ft Ana of I araat

1. zip coda
2 UTM CootdYnna
3. LatRuda Long do (da kYW'dtpaaa)
4. Wttt0otanpNuda (dew"& mhAft two)

Enter an option nunbw d a oa --.wd: NEtP,BACKKEND,CLEAR,EIQT

RGURE 44L (3ao Wft QMdhnn Sabedw Uww
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Select the method you will be using to specify the coordinates
for your area of interest. Only the menu that appears for the
zip code will be shown since the op tions all display similar
menus. For this example, the input method is DIRECT.

MENU: CENSUS Daft Rea"

ref parrnnarne parameter descrk3tion	 value Wax
1. ZIPCODE Zlp coda d the study aft
2 $RENAME Name d the awdy eb
& DATA	 No d the Censue daWbaa
4. STANRING Use etardard ring dis anoes 	 YES
5. SECTORS Number deectas	 1e

1.V
	

Enter one or more con t atlaw d: idow e or parameter rame and
value(s) (retl valuet • reM vduW,..( or a cor wriand: HELP, NEXT, BACK
END, CLEAR, EXR

f^.

	 GEMS>

FIGURE 4-9. CW WA Daft RW*W A04W (Dina Op(ion)
^r

1. ZIPCODE: The zip code for your study site. This will
be translated into ftte t lIude/longitude of
the poet offlos which services that zip
code. This IsdtudsNongitude will then be
used as the center of the search area.

2. SITENAME: The name of the site for which the

r^	 populsfion Is being retrieved.

3. DATA:	 The rums of the Census database to be
a
cc

essed for data. Your choices are:

80POPUTATION: population figures from
the I* Census
80HOUSING: housing figures from the
1980 Census
83POPULATION: for population figures
from ft Donndy Marketing estimates

There are no data available on 1983
housing figures.

EPA	 Page 413



4 - Geodata Handling	 GEMS USER'S GUIDL

M

f^'

CL

4. STANRING: A yes/no switch for standard rinc
distances. Leave this as YES to use the
default ring distances. Enter NO to ante
your own ring distances on a later menu

lcee^-I

The default ring distances are:.5,1.0, 2.0
 3.0, 4.0, 5.0, 10.0, 15.0, 25.0 and 50AWes .

5. SECTORS: ' The 

tu

number of sectors to divide the cird(
into. A defaultof 16 is provided.

 ma)dmn of 32 sectors is allowed.

If you selected the DATASET input method from the first menu
the parameter en try menu shown below appears instead of th(
one shown above.

MENU: CENSUS Data Rob lowal

1. IDATASET Noma of the IrPA datasat
2 2IPVAR Variable rams which contains 23POODE
3. NAMEVAR Variable rams - contaku SMENAME
3. DATA . Name ol the Carvers database
4. STANRING Usf standard ring dkAancas	 YES
s. SECTORS Numbs► of sector's	 Is

Enter one or more combka tiorn of reference or parameter name and
value(*) (fall vahrat, rent value2,..] or a commend: HELP, NEXT. BACK
END, CLEAR, EXIT
GEMS>

FIGURE 4-la Census Data A40FAW l (Dataset Opdon)

•	 1. IDATASET: The name of the input dataset in th,
• (	 GEMS dataset Ylxary. These data mtjE
of	 have the required ge000ds Variables (h

O (	 this case, zip code).

•	 2. ZIPVAR:	 The name of the variable in the inpL
• '	 dataset which contains the zip codes wit

which re
tr

ievals will be done.
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0%

r^.

3. NAMEVAR: The name of the variable in the input
dataset which contains a sitename or text
string which can be used to identify the
sites.

The remaining parareters are the same as described for the
previous parameter entry menu.

When you have filed In the required parameters on the
appropriate menu above, sitter ^ to proceed.

If you entered YES for the STANRING parameter, then
continue below with the run mode speci

fi

cation. if you entered
NO for the STANRING parameter, you must enter the ring
distances to be used for your retrieval. Enter the distances in
kilometers when the following prompts appear:

Enter the first ring distance
GEMS>

This is followed by:

Enter the next ring distance
GEMS>

The second prompt wi
ll

 continue. When you are through
en

tering ring distances, you may enter a MOWN to
and distance specification. You will then continue with:

Enter program execution mode: B (batch) or I
(Interactive)
GEMS>

Enter your preferred methgd to run the program. If you select
the i tteractive mode, then the table w

il

l be displayed on your
terminal. If you entered batch. GEMS w

il

l send the job to the
batch queue and inform you of that fact. K running in batch,
YOU must have selected a report or dataset output option or
both. Also, if you are using the dataset Input option, no output
will be displayed on the terminal. Afterwards you will be
returned to the GEOUST menu.

EPA
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cr

4.1.3 Determine County Coverage (COVERAGE)

The COVERAGE procedure will, when given a point and the
radius of a circle around that point, report so of the counties
which have all or a portion of their land area within to region
of interest This procedure is very useful in determining the
geographic coverage of an arse which is to be studied.

This procedure can accept input from either your terminal or
from a GEMS dataset The orocsdure can also be used to
create an output GEMS dataset or report in your user dataset
library. When you select the COVERAGE procedure, the
parameter entry menu shown below appears.

MENU: INPUT/OUTPUT SPECIFICATION

ref permneme parameter dNpiodon 	 value Index
1. METHOD IWA rtrMhod speoftetion 	 DIRECT
2 DATASET Named the aAgR dmset	 BROWSE
3. DTSTAG	 Tag Held of the OtAput duo" 	 •
4. REPORT	 Name of the output report	 BROWSE
S. RPRTAG	 Tag Held d the VAptt report	 •

Eraar one or more combkratloro d: rabrence or parameter rear and
value(s) [reh veluel, rea voluok 1 or a commw d: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGM 1-11. kfp NOL"9 Specplp6" (COVERAGE)

1. METHOD: The input method which defines the
source of the knptd to the procedure. The
default is DIRECT which runs the
procedure interactively with the input
coming from your terminal. The other
option is DATASET rrnich Indicetea that
the input le to come from a GEMS dateset.
M youselect dateset input, you cannot
select BROWSE for output You must
specify a dateset or report name, which
directs the output to a GEMS dateset or
report.
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2. DATASET: The name of the output dataset. If the
default of BROWSE is selected, then
results appear on your terminal and no
output dataset is created. If you want an
ouW deteset, you must enter the name
of the MOW you would like the output
stored under In your user dataset library.

3. DSTAG: The tag field of the output dateset. The
tag field Is a 00 character field which can
be used to determine the contents of a
stored dataset.

4. REPORT: The name of the output report. If the
default of BROWSE is selected, no output
report is created. It you want an output
report, enter a name.

5. RPTAG: The tag field of the output report. The tag
field is a 60 character field which can be
used to determine the report contents.

If you only wish to Interactively view the data, you do not have
to make any changes at the above menu. Once you have
made your selections, you should enter to move onto
the next menu where you will specify the coordinate system to
use to specify the center of the area of interest.

MENU: SeW Method to locate On Ana of Interact

1. Zip Code
2. UTM Coordirk"
3. laddid*IaVkude (decktil d9W0*
4. tadwdM.agbMe (dspreet, /NrKJtft seconds)

Enter an option number of a commend: HE ABACK,ENDAEARANT
GEMS>

FIGURE 4-12. Gaup VPh1C Coord/natt SalactiM A #@d1od

Select the method you wi
ll
 be using to specify the coordinates

for your area of interest. Only the menu that appears for the
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zip code will be shown since the menus that appear for the
various methods we all similar except for the geographic code
specification. For this example, the Input method is DIRECT.

MENU: Find Geographic Coverage by 23p code

ref mrrnname oararranr descrWon	 value Index
1. ZIPCODE , ap code of ske
3. RADIUS	 Radius In Kilometers	 0

Enter one or more combinations of reference or parameter name and
value(s) [raft vahM, rW valuaZ..] or a command: HELP. NEXT, BACK
END, CLEAR. EXIT
GEMS>

IN.

FIGURE 4-11 Zip Code Enay Menu

'?`	 1. ZIPCODE:	 The zip code of the site for which you are

2. RADIUS: The radius of the circle to use as the area
of interest If you leave the default of zero
(0), then only the county containing the
specified point will be displayed.

If you had selected the dataset input option, the following menu
will appear.

MENU: Find Geographic Coverage by ZIP code

ref oarm ame DaranstardescrWan 	 value Index
1. IDATASEr Name of the it pit dataest
2. ZIPVAR	 Varlade which carrtalrrs ZIPCODE
3. RADIUS	 PAN" In ttlon"Ors	 0

Enter one or more cambkstlom of reference or parameter name and
value(s) fish valuel, ref2 valve¢, ...] or a com and: HELP, NEXT,
BACK END, CLEAR. EXT
GEMS>

FIGURE 4. 14. Find Geographic Coverage by Zip Code Menu
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1. IDATASET: The name of the dataset to be used as
input to the procedure.

2. ZIPVAR: The variab
le

 in the input dataset which
has as Its value the zip code of the site of
Interest.

3. RADIUS: The radius to be used to define the circle
which is the area of interest If the defau lt

of zero (0) Is selected, then only the
county which contains the point of interest
will be located.

Had you se
lect

ed a geographic boon method other than zip
code as the way to locate the search point, the geographic
loca

ti
on variables above would have been replaced by

variables appropriate to the search method selected.

Once you have filled In the appropriate menu, e nter MW to
continue to the run specification.

Enter program execution mode: B (batch) or 1
(interactive)
GEMS>

Enter your preferred method to run the program. ff you select
the BROWSE op

ti

on and the Interactive mode, the procedure
will print out the coundss it has found. If you entered batch,

C^	
then GEMS wi

ll

 send the Job to the batch queue and inform
you of that fact If nxvir}ng in batch, you must have selected a

setreport or data output option or both. Also, If you we using
the detaset Infest option, no output wi ll be displayed on the
terminal. Afterwards you wi ll be retu

rn
ed to the GEOUST

menu.

4.1.4 Geographic Data Management (GEODM)

The Geographic Data Management (GEODM) procedure
allows you to extract data from a GEMS dataset for an area of
interest Data Is retrieved by en

te
ring a 

lo
ca

ti
on and radius,

and then by processing to deem for user selected va riables.
You may also create new va

ri
ables during the extraction by
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modifying old variables using various formula, combining tv
or more variables, or in other ways manipulating wdstir
variables. The dateset must have the latitudes and longitud(
of the sites stored as variables. The procedure allows you
define an area of interest using a central point and a radii
within which the variables In the GEMS detaset can t

	

(	 manipulated. You can either create a subset of the origin
Cc	 detaset which contains only the variables which you want fc

c (	 the area of interest, or you can have GEMS calculate no
C	 variables based on the information contained In the dates(

	

t c	 being manipulated.
C

	

(	 When you enter the GEODM procedure, the followin
parameter entry menu appears.

MENU: Geograptdc Data Managernent

2. METHOD Maffei of study Sb Iderdicatlon
3. TABLE TV@ for the output table
4. OUTSET Name of the output dadaet
* TAG Tag flefd for tin output dat W •	 •
* MAP Automide map creation flag	 No

Enter ors or more combinations at reference or parameter name and
`repo*) heft valml, reM vaku2, ..] or a command: HELP. NEXT, BACK
END, CLEAR, EMT
GEMa>

RGURE 4.11 Geoprapfdc Data Muapernent Menu

1. INSET:	 The name of the dataset in the GEMS
[	 datsaet Nbrary which is to be used as input

to the procedure.
c	 -

t	2. METHOD:	 The Input location identification method
Enter either LPT/LONG (latitude/

c	 longitude) or DP (zip code).

3. TABLE:	 The title you would like to use for the table
that the procedure creates.
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4. OUTSET: The name to be used for the new output
dataset which will be created in your
GEMS dataset library.

5. TAG: The tag field for the output dataset. This
is a descriptive field of up to 60 characters
describing the contents of the dataset.

6. MAP: A yes/no switch giving you the option to
automatically create a map using the data
which you are manipulating with the
GEODM procedure.

Once you have entered the information necessary in the above
menu, enter SAW, to proceed to the next step. Remember
that both the dataset name and table name must be entered
since they both will be created. The prompts you will see will
depend on the method of site location you specified above.

If you specified zip code as your location method, you will see
the following prompt:

Enter the zip code of the study site
GEMS>

Here you enter the zip code you are using to locate your study
site.

If you specified the IaUlong location method, the menu shown
below appears.

MENU:.Tabulation Variables

value

1. LATITUDE Latitude of the study site
2. LONGITUDE Longitude d the study ske

Enter one or more combinations of-. reference or parameter name and
value(s) (raft valuer. re12 value2, ...) or a command: HELP, NEXT,
BACKEND,CLEAR,EXIT
GEMS>

FIGURE 416. Tabulation Variables Menu
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1. LATITUDE: The latitude of the study site. You may

specify the latitude in either degrees,
minutes and seconds (DDMMSS) or
Lecimai degrees.

2. LONGITUDE: The longitude of the study site. You may
specify the longitude as either DDMMSS
or decimal degrees.

Please note that the UTM coordinate system is not available in
this procedure. Once you have identified the site location, you
must specify the radius to be used to identity the area of
interest:

Enter the study radius In km
Default = 0
GEMS>

After entering the radius, you now define the variables to be
used in the tabulation:

Enter the name of the first tabulation variable
GEMS >

" You may enter the name of any existing variable in the GEMS
dataset being used for input. This will add that variable to the
table and the new dataset being created by this procedure.

You may also define the range of the variable or equation. This
gives you the ability to extract variables only when the value
falls within the specified range. An example of this is 'variable
[1:100]' which would have the effect of extracting the specified
variable only if its value fell within 1 and 100. You can also
create a new variable with this procedure using variables
existing in the dataset already in an equation.

Example: newvar=oldvarl*(oidvar'2+oldvarl0)

The mathematical operators allowed in an equz °.ion are: plus
(+), minus (-), multiplication (*), exponentiation (**), common
logarithm (log10(variable name)), natural logarithm pog) or
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concatenation V/ . You would enter this equation in response
to the prompt given above.

When creating a new variable, the default for numeric variables
is to create the new variable as a real variable if any variab le in
the equation is real; otherwise the new va riable is created as
an integer. You can force the new variable to be red by
mul

ti
plying the equation by 1.0.

After specifying a variable, you w ill then be asked:

Enter YES or NO to Include this variable in the table
Default : YES
GEMS>

If you enter M, the variab
le

 w
il

l be displayed in the table
.^.	 which the procedure wig create. The procedure will con tinue

with the following:

Enter the name of the next tabula
ti

on variable
GEMS>

This prompt will 	 unt
il
 you enter a	 M for

the above prompt That w
il

l sign
al 

an end to your input of data
When you sign

al
 an end to your input of data, the procedurewill 

create the new dataset and display the tab
le of values at

^.,	 your tsmuinal. When the procedure has finished, it will
rn automa

ti
ca

ll
y enter the Draw County Map procedu re if you

selected YES for the Automatic Map Crea
ti
on flag. For

documsr>tatlon on this procedure, see section 4.2.2. M you
selected NO for the map creation flag, then you w

il
l return to

the GEODM main menu. Enter	 if you wish to ret urn to
the GEOUST menu.

4.1.5 HUCODEJSOIL locator (HUCODE)

The HUCODE procedure provides identification of the U.S.
Geologic

al
 survey (USGS) hydrologic unit code for the region

of the studyage. Hydrologic unit boundaries are of
environmental significance as they define land areas of similar
hydrologic proper

ti
es.
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C-.

This procedure can accept input from either your terminal or
from a GEMS dateset. The procedure can also be used to
create an output GEMS dateset or report in your user dateset
library. When you select this procedure, you will first set up
the parameters in the following parameter entry menu.

MENU: INPUrXXJTPUf SPECIFICATION

ref	 moarmneme I paraeterdaecrWon	 vdue Index
t. METHOD Input nnBtod apecatoatbn	 DIRECT
2. DATASEr Name d the output datant	 BROWSE
3. DTSTAG	 Tap sold d the outfit detud	 •
4. REPORT	 Name d the output report	 BROWSE
S. RPRTAG	 Tag Held d the output report

Enter one or more combs ntlons d: rdo so or parameter name and
vvWv) freh vdwl, reM va LWj or  oornnand: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 4-17. /np A OL"A SpaeNceft a Alen (HUCODE)

1. METHOD: The input method which defines the
source of the input to the procedure. The
default is DIRECT which runs the
procedure Interactively with the input
comktp from your terrrdnai. The other
option is DATASET which indicates that
the input is to come from a GEMS dateset.
If youselect dateset input, you cannot
select BROWSE for output. You must
specify a dataset or report name, which
directs the output to a GEMS dateset or
report

2. DATASET: The name of the output dataseL If the
default of BROWSE Is selected, then
results appear on your terminal and no
output dateset is created. If you warn an
output dateset, you must enter the name
of the dateset you would like the output
stored under in your user dateset library.
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3. DSTAG: The tag field of the output dataset. The
tag field is a 60 character field which can
be used to determine the contents of a
stored dstaseL

4. REPORT: The name of the output report. M the
default of BROWSE Is selected, then the
results appear on your terminal and no
output report is created. If you want an
output report, then you must enter the
name of the report you would like the
output stored under in your user dataset
Hbrary.

5. RPTAG: The tag field of the output report. The tag
field is a 60 character field which can be
used to determine the contents of a
stored report.

Y If you only wish to interactively view the data at the menu
above, do not make any changes. Enter MW to move onto
the next menu, where you will specify the coordinate system
to use to specify the carter of the area of interest.

MENU: 8dW Method to Laxts the Ana of Interest

I. zip coda
I UTM Coordindes
3. LatitudsRortpitude (dedmd degrees)
4. UftWeILargh de (degtsss, mhsm sworids)

Enter an option number of a ocrrurtsrtd: HELP.BACKEND,CLEAR,EX(T
GEMS>

FIGURE 4-18. GeoprapW CoordbWe Selsa n Meru

Select the method you will be using to specify the coordinates
for your area of interest The menus that appear subsequently
are similar except for the geographic location parameters.
Therefore, only one example will be shown. For the purposes
of this example, we are assuming that zip code was selected.
Also, the input method Is DIRECT.
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MENU: SOIUHUOODE data retrieval by Zip code

E9

pMnrlanN Darerneter deeCADtbn	 value Index
1. STATE	 State klent W
2. 23POODE Zip code of a dm kxxetlon

Enter one or more conftudone Oft. relao a or parameter name and
value(s) [reh vakral, ref2 value¢. ... ] ors command: HELP. NEXT. BAC
END, CLEAR, E>aT
GEMS>

FIGURE 4. 19. SOIUHUODDE Dam ReeloW Menu

1. STATE: The state identifier. it be either the
two-letter state postal abbreviation or the
two-digit state FIPS code.

2. ZIPCODE: The zip code of the study site.

If you had chosen DATASET as the input mode, the following
menu would have appeared.

MENU: SOILAWC ODE date raWWW by Zip code

2. STABVAR VarW)W name STATE abbmv.
3. ZIPVAR	 VarWk name- ZIPCODE

Enter one or more ow6lindws of: ndarence ar parameter nwne and
value(s) [rah vdwl, raft vsku2,...j or a commend: HELP. NEXT, BACK
END, CLEAR, EXIT
GEMS>

FKkW 4.20. SOWHUODDE Dam ReVA" (Damaet Op60n)

1. IDATASET: The name of the date set to be used as
kpA to the HUCODE procedure.

2. STAEVAR: The variable In IDATASET which identifies
the state. It may be either the two-digit
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rN

w

state FIPS code or the two-letter postal
abbreviation for the state.

3. ZIPVAR:	 The variable in IDATASET which has the
site zip code as its value.

After entering the information, enter to proceed to the
next step where you will be asked for how you would like to
execute the procedure:

Enter program execution mode: 8 (batch) or I
(interactive)
G£MS>

If you enter 31 , the program will be submitted to the batch
queue. Remember that in order to run in batch, you have to
be directing the output to a GEMS dateset or report or both.
Also, if you are using the dataset input option, no output will
be displayed on the terminal. If you enter' , the procedure
will run and display at your terminal.

4.1.6 Convert Geocode to Let/Long (LATLON)

This procedure allows you to convert one coordinate system
to latitude/longitude coordinates. You can enter a zip code or
UTM coordinate to retrieve the latitude/longitude which GEMS
would use for it. When you enter a zip code, the Zipcode
database, which consists of the post offices in the U.S., is
searched. If found, the latitude/longitude will be displayed.
Note that not all O=des are in this database, as new ones
have been created since this database was implemented.
Also, the name of the town, if available, will also be displayed.
For UTM coordinates, a conversion program acquired from
the U.S. Geological Service is used to translate the UTM
coordinates to laftidsAongituds.

You may also use this procedure to determine where in the
United States, a given latitudellongitude is. If you enter a
latkudellongitude, the procedure will search the Zipoode
database to find the nearest post office to your
latitude/longitude. When found, the procedure will display the
name, state, county, FIPS code and latitude/longitude of the

EPA	 Page 4-27



4 - Geodata Handling 	 GEMS USER'S GUIDE

Pte.

t^

u

post office. The distance from your entered latitudetIongitude
to the located post office will also be displayed.

This procedure can accept input from either your terminal or
from a GEMS dateseL The procedure can also be used to
create an output GEMS dataset or report in your user dataset
library. When you select the LATLON procedure, you will first
set up the parameters in the following parameter entry menu.

MENU: INPUT/OUTPUT SPECIFICATION

ref pannname parameter desat0on	 value Index
1. METHOD Input method epscMkxtlon	 DIRECT
2. DATASET Norte Of the output dataaet 	 BROWSE
3. DTSTAG	 Tag field d the output dataeet	 '
4. REPORT	 Name of the output report	 BROWSE
5. RPRTAG	 Tag field d the output report 	 •

Enter one or more coetbUetlore d: referee or parameter name and
value(a) (reh valuel, re02 volue2, ...I or a command: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

FIGURE 4-21. 1gxQOu¢ AAwcft&dan Menu (LATLOI0

1. METHOD: The input method which defines the
source of the input to the procedure. The
default Is DIRECT which runs the
procedure interactively with the input
coming from your terminal. The other
option is DATASET which indicates that
the input is to come from a GEMS dataset.
Note that if you select dataset input, you
cannot select BROWSE for output. You
must specify a dataset or report name,
which directs the output to a GEMS
dataset or report if you select the DIRECT
input method.

2. DATASET: The name of the output dataset. If the
default of BROWSE is selected, no output
dateset is created. If you want an output
dataset, you must enter the name of the
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dataset you would like the output stored
under in your user detaset library.

3. DSTAG: The tag field of the output dataset. The
tag field is a W-character field which can
be used to determine the contents of a
stored dateset.

4. REPORT: The name of the output report, H the
default of BROWSE Is selected, then the
results appear on your terminal and no
output report is created. If you want an
output report, enter the name of the report
you would like the output stored under in
your user dateset library.

5. RPTAG:	 The tag field of the output report. The tag
field is a W-character field which can be

—	 used to determine the contents of a
stored report.

The above menu has been defaulted so that if you only wish
to interactively view the data you do not have to make any
changes. To move onto the next menu when you have made
your selections, enter 	 . The following menu appears.

tim
MENU: select Method to LoaSe the Area of interest

t. Zip Code
2 UTM Coordinates
3. tatudoltwpinide (dock. dspreee)
4. ladwdafLarOltude (doWSK mkNttes, Seconds)

Enter an option m rrAW of a oorrrnond: HELP,BACKEND,CLEAR,EW
GEMS>

FIGURE 4-22. Geograpfib Coordinate S&4wdon Meow

Select the method you will be using to specify the coordinates
for your area of Interest. The menus that appear subsequently
are similar except for the geographic location parameters.
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Therefore, only one example for the zip code option will be
shown.

MENU: Zip cods locator

1.

Enter one or awxe combinations of: reference or pammeter name and
values) [reh valust, rs12 valus2, ... I or a corrwrand: HELP, NEXT, SACK
END, CLEAR, OaT
GEMS>

RGURE 4.23. Zip Code locator Menu

1. ZIPCODE: The zip code for which to retrieve the
location information.

If you had entered DATASET as the input method, the menu
you would we instead is shown below.

MENU: Zip cods locator

1. IDATASET Name of to kPX detaset
1. ZIPVAR	 Variable rams which contains ZIPCODE

Enter one or more combinations of: reference or parameter name and
value(s) [rah valuet, ref2 valueZ ... ] or a cornmwW: HELP, NEXT, SACK
END, CLEAR, EXIT
GEMS>

FIGURE 4-24. 27p Code locator Menu (Cateset Option)

1. IDATASET: The name of the dataset in the GEMS
dataset library which contains the variable
to be used as input to the procedure.

2. ZIPVAR: The name of the variable in the input
dataset which contains the zip codes to
be processed.
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After entering the information, enter'to proceed to the
next step where you will be asked:

Enter program execwtion mode. B (batch) or I
(interactive)
GEMS>

If you enter 39 , the program will be submitted to the batch
queue. Remember, in order to nm In batch, you have to be
directing the output to a GEMS dataset or report output option
or both. Also, if you are using the dataset input option, no
output will be displayed on the terminal. If you enter V, then
the procedure will run and display the retrieved information at
your terminal.

4.1.7 Lookup/Examine STAR Station Data (STAR)

The STAR procedure locates the closest STAR stations to a
specified point. The procedure will always display at least
three STAR stations (up to a maximum of seven STAR stations)
nearest the specified point (These data are automatically
accessed and used by some of the air models in GEMS to
determine atmospheric conditions to use when modeling.) For
a description of the data itself, refer to Chapter 10 on the STAR
dataset.

This procedure can accept input from either your terminal or
o% from a GEMS dataset. The procedure can also be used to

create an output GEMS dataset or report in your user dateset
library. When you select the STAR procedure, you will first set
up these parameters in the parameter entry menu below.
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MENU: INPUT/OUTPUT SPECIFICATION

ref parrnname	 parameter deecrlotlon value	 Index
1. METHOD	 Input modwd apedlladw DIRECT
2. DATASET	 Nama of do output dat" BROWSE
3. DTSTAG	 Tag field of the output dataset •
4. REPORT	 Named the output report BROWSE
S. RPRTAG	 Tag field of the output report •

Enter one or more comblrnaons of: rafererwe or parameter name and
values) heft valuer, mM vdtn2 ...I or a commend: HELP, NEXT, BACK
END,CLEAR,EXIT
GEMS>

FIGURE 4-25. Inpal0a a Specdkatlons Menu (STAR)

1. METHOD: The input method defines the source of
the input to the procedure. The default is
DIRECT which runs the procedure
interactively with the input coming from
your terminal. The other option is
DATASET which indicates that the input is
to come from a GEMS dataset. You must
specify a dataset or report name, which
directs the output to a GEMS dataset or
report.

2. DATASET: The name of the output dataset. If the
default of BROWSE is selected, then
results appear on your terminal and no
output dataset Is created. If you want an
output dataset, enter the name of the
dataset you would like the output stored
under in your user dataset library.

3. DSTAG: The tag field of the output dataset< The
tag field is a 60 character field which can
be used to determine the contents of a
stored dataset.

4. REPORT: The name of the output report. If the
default of BROWSE is selected, then the
results appear on your terminal and no
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output report is created. If you want an
output report, enter the name of the report
you would Ike the output stored under in
your user dataset library.

5. RPTAG: The tag field of the output report. The tag
field is a 60 character field which can be
used to determine the contents of a
stored report.

If you only wish to interactively view the data, you do not have
to make any changes at the menu above. To move onto the
next menu, enter The following parameter entry menu
appears.

r.	 MENU: Select Method to Locate the Area of Interest

1. Zip code
2. UTM Coordlrates
3. Latkudakongitude (dechTW degrees)
4. Lett WWLongNude (degrees, mhAW seconds)

Enter an option number of a command: HELP,BACKEND,CLEAR,EXIT
GEMS>

FIGURE 4-28. Geognphk Coordinate Selection Menu

Select the method you will be using to specify the coordinates
for your area of Interest. The menus that appear subsequently
are similar except for the geographic location parameters.
Therefore, only the zip code method will be shown. Also, the
input method is DIRECT.

MENU: Zip code locator

1.

Enter one or more combinstloru of reference or parameter name and
value(s) irett valuer, re12 value2, ...] or a command: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

FIGURE 4-2Z Lpcode Locator Menu (STAR)
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1. ZIPCODE:	 The zip code of your site.

If DATASET is the input method, the following menu appears.

MENU: Zip coda locator

1. IDATASET Name or the Inl> t dataset
1. ZIPVAR ' Variable name wnich contains 23PCODE

Enter one or more comWnaftm of reference or parameter name and
value(s) [rail valuer, raft valueZ ...] or a command: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

FIGURE 4-2B. ZJp Code Locator Mow (DeMset Option)

to 
1. IDATASET: The name of the dataset in the GEMS

dataset library which contains the variable
to be used as input to the procedure.

2. ZIPVAR:

	

	 The name of the variable in the input
dataset which contains the zip codes to
be processed.

—°	 After entering the information, enter ! 	 to proceed to the
next step where you will be asked:

Enter program execution mode: B (batch) or I
pnteracthr^)
GEMS

if you enter 11, the program will be submitted to the batch
queue. Remember that in order to run in batch, you must be
directing the output to a GEMS dataset or report or both. Also,
if you are using the dataset input option, no output will be
displayed on the terminal. However, if you enter I , then the
procedure will run and display at your terminal.

4.1.8 Find US Cities (USCITY)

The USCITY procedure allows you to retrieve informa
ti
on on

the loca
ti
on of many 

citi

es in the United States. You may use
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this procedure to locate a specific city or to retrieve all cities in
the database within a specified area. This procedure can
accept input from either your terminal or from a GEMS dataset.
The procedure can also be used to create an output GEMS
report in your user dataset library. When you select the
USCI Y procedure, the following menu appears.

MENU: INPUT/OUTPUT SPECIFICATION

ref yennneme pustr4ter description 	 value kxw(
1. METHOD	 lrpX..md specilla7don	 DIRECT
2. DATASET Name of the output detaset	 BROWSE
3. DTSTAG	 Tag Md of the autptX dataset	 '
4. REPORT	 Name of the output report 	 BROWSE
5. RPRTAG	 Tag r*W of the output report

r.
Enter one or more contftitlone of: reference or parameter name and
value(s)(ref1 valuel, reM value2....1 or a corrirriend: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

FIGURE 4-29. InpurlOLgx9 Speoftation Menu (USCfM

1. METHOD: The input method defines the source of
. the input to the procedure. The default is

DIRECT which runs the procedure
interactively with the input coming from
your terminal. The other option is
DATASET which Indicates that the input is
to come from a GEMS dataset. If you
select dateset input, you cannot select
BROWSE for output You must specify a
dataset or report name, which directs the
output to a GEMS dataset or report.

2. DATASET: The name of the output dataset. tf  the
default of BROWSE is selected, then
results appear on your terminal screen
and no output dataset is created. If you
want an output dataset, you must enter
the name of the dateset you would like the
output stored under in your user dataset
library.
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3. DSTAG: The tag field of the output dataset. The
tag field is a 60 character field which can
be used to determine the contents of a
stored dateset.

4. REPORT: The name of the output repo rt. If the
default of BROWSE is selected, then
resu

lt

s appear on your terminal and no
output report is created. If you want an
output report, enter the name of the repo rt

you would Ike the output stored under in
your user dataset library.

5. RPTAG:	 The tag field of the output repo rt. The tag
^.. field is a 60 character field which can be

used to determine the contents of a
stored report.

The above menu has been defaulted so that if you on ly wish
to interac

ti

vely view the data, you do not have to make any
changes. To move to the next menu whe re you will choose
how to limit the search, enter

MENU: Select method to search for US ckles

1. M cities In a state
2. Selected county In a specNled state
3. Selected Guy in a ap a NN 1 d state
4. ALL tabs wkw a specified radius

Enter an option number or a command: HELP ,BACKEND ,CIEAR,EXrr
GEMS>

FIGURE 4-30. Geographic Coordinate SNectlon Menu

Each of these methods will be described below.

4.1.8.1 All Cities In a State

This option will display all cities in the database which are in a
specified state. If you select this op

ti

on, the following menu
will appear.
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MENU: Retrieve a list of all cities M a state

ref pannname Parameter description 	 value Index
1. STATE	 State abbreviation or the state FlPS

Enter one or moreconbinallonsot. reference or parameter name and
value(a)irefl valual, re& value2,..1 or a conrrand: HELP. NEXT. BACK
END, CLEAR. EXIT
GEMS>

FIGURE 1-31. C11y L/at Renlew/ Menu

L 1. STATE: The two-letter postal abbreviation for the
state or the 2-digit state FlPS code for the
state.

_

	

	 After entering the information, enter I= to proceed to the
next step where you will be asked:

Enter program execution mods: B (batch) or I
(Interactive)
GEMS>

_ If you enter , the program will be submitted to the batch
queue. Remember that in order to run in batch, you must be
directing the output to a GEMS dataset or report or both. Also,

a, of you are using the dateset input option, no output will be
displayed on the terminal. N you enter / , then the procedure
will run and display at your terminal.

4.1.8.2 Selected County in a Specified State

This procedure is the same as that in section 4.1.8.1 except
that you must enter a threa4git FlPS county code also. The
parameter entry menu below appears if you select this option.
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MENU: Retrieve cities In a specified county of a specNW state

ref Pamtneme Parameter descrWon	 value Index
1. STFlPS	 State FIPS coda
2. CORPS	 County FIPS code

Enter one or more combinations at reference or parameter name and
value(s) Iref1 valuet, reM value2, ...I or a conrrrsnd: HELP, NEXT,
BACK END, OLEAR, EXIT
GEMS>

FIGURE 4-32. Retrieval of Cides witfNn a County Menu

2. CORPS:
	

The three-digit FIPS county code for the
county to display to cities for.

After entering the information, enter JW to proceed to the
next step where you will be asked:

Enter program execution mods: B (batch) or 1
(interactive)
GEMS>

N you enter , the program wig be submitted to the batch

m	
queue. Remember to run in batch you have to be directing the
output to a GEMS dateset or report or both. Also, N you are
using the dataset input , no output wig be displayed on
the terminal.if you enter , then the procedure will run and
display at your terminal.

4.1.8.3 Selected CRY In a Spe tiled State

N you select this option, the following parameter entry menu
appears. It is followed by a discussion of each parameter.
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MENU: Search for a specified c1ty In a specified state

ref pannrame paramaterdescription	 value index
1. STATE	 Stets abbmWm or state HIPS
2 CITY	 pry rams

Enter one or more cambititlom of: reference or parameter rwm and
value(s) [reft valt al, ref2 vaiw2,..) or a cwrnv4: HELP, NEXT, BACK.
END, CLEAR, EXIT
GEMS>

FIGUREI-3:t. CI(ySesrch Menu

1.STATE: The two-letter postal abbreviation for the
state or the two-digit state FIPS code for
the state.

P.

2. CITY: The name of the city you would like to find.
You may enter an asterisk (*) at the end
of a por

ti
on of a city name to search for

all cities beginning with a specified string.
Example: NEW would retrieve all 

citi
es

whose names begin with NEW in that
state.

After entering the information, enter OW to proceed to the
next step where you w

il
l be asked:

Enter program execu tion mode: B (batch) or I
a^
	

(Interactive)
GEMS>

if you enter 19, the program will be submitted to the batch
queue. Remember that in order to run in batch, you have to
be directing the output to a GEMS dataset or report or both.
Also, if you are using the dataset input op tion, no output will
be displayed on the terminal. If you enter 11, then the
procedure will run and display at your terminal.
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4.1.8.4 All Cities Within a Specified Radius

This procedure will retrieve all cities which are within a certain
area of interest. This area is defined by a central point and a
radius to define a circle. The first step is to define the
coordinate system to be used to specify the central point.

MENU: Select Method to Locate the Ana of Interest

1. Zip code
2 UTM Coordinates
3. La*W9A=gitude (dedmal degrees)
4. Latltudw ongitude (degrees, minutes, seconds)

Enter an option number of a command: HELP,SACK,END,CL EAR,EXIT
GEMS>

FIGURE 435. Geographic Coordinate Selectlon Menu

Select the method you will be using to specify the coordinates
for your area of interest. The menus that appear --ubsequently
are similar except for the geographic location parameters.
Therefore, only one example (zipcode) will be shown. Also,
the input method is DIRECT.

MENU: Find cWn us4q a cereal point and radius

ref parmnarns parameter description 	 value index
1. ZIPCODE Zip code of a city
2 RADIUS	 Search radius

Enter one or more combkrtlons of ralarm or parameter name and
value(s) Irsh valuet, roM vsluw....) or a cornmand: HELP, NEXT, BAG(,
END, CLEAR, EXIT
GEMS>

RGURE 444. City Search Usk►g Radius Menu

1. ZIPCODE: The zip code which will be used as the
central point for the search.

2. RADIUS:	 The radius in kilometers of the area to be
searched.
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After entering the information, enter Al` to proceed to the
next step where you YA be asked:

Enter program execution mode: B (batch) or 1
(interactive)
GEMS>

Remember that in order to run in batch mode, you must be
directing the output to a GEMS detaset or report or both. Also,
rf you are using the dataset input option, no output will be
displayed on the terminal. If you select the interac

ti
ve mode,

then the procedure will run and display at your terminal.

4.2 Geodata Handling Mapping
Procedures

— The GEMS mapping procedures give you a number of ways
to display data contained in GEMS datesets. These maps allow
you a great deal of choice as to type, size, and other display
options. When creating a map, do not attempt to display too
much data in one map for that will make the map ex tremely
difficult to read. Note that it may take several t ries to get a map
which displays the data you want in a way you are happy with.

In order to access this 
operation, you either select op

ti
on 2

from the Geodate Hand ling Menu, or enterthe direct command
a^	 . The fo llowing menu appears.

MENU: Geodata Hw dlkrg Mappkq Procedu res

1. Draw Block GroWEnumeratlon DleL Map	 (BGEDMAP)
2. Draw County Map	 (CN YMAP)
3. Hwirologkal Un

it

 Map	 (HUMAP)
4. State/CoUnty Map	 (STCOMAP)

Enter an option number of a command: HELP,BACKEND,CLEAR,EXIT
GEMS>

FIGURE 4-W GEOMAP Main Menu
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4.2.1 Draw Block Group/Enumeration Dist. Map
(BGEDMAP)

The BGEDMAP procedure draws the distribution of Census
Block Group/Enumeration Districts (BG/EDs) around a
user-identified point. You may specify the point using a
number of geographic coordinates. You then specify the
radius of a circle to be drawn around the selected point. The
centroids wiltthen be plotted for each BG/ED which is located
within the defined circle.

You will first select the method to be used to specify the
geographic location you want to map.

MENU: Select Method to locate the Area of I nterest

1. Zip code
2 UTM Coordinates
3. Latitudsll.orgKude (decimal depress)
4. U ttxWLonpaids (dowess, minutes, seconds)

Enter an option number of a command: HELP,BACKEND.CLEAR,OU
GEMS>

FIGURE 4-37. Geographic Coordinate Selection Menu

The menu following the above menu will be specific to the
method of geographic location specification you have chosen.
If you choose the zip code option, then the menu will ask for
the zip code. Since they are all similar, except for the
geographical coordinates that we asked for, only the menu for
option 4 will be illustrated.
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MENU: Generate BGEDMAP by LaVLap (degrees, minutes, seconds)

1. LAT Iatauft of me Wcat1onpummbb)
2. LONG brpkude d tfw locatlon(DDMMSS)
3. MAP rams of the output map
4. TITLE d" of ttw output map
5. TAG tag field of the output map
a. RINGDIST ring distanoss in Vm
7. NSECTORS number of ssctare
& CHAR plat symbol on map

Enter one or more corrtbkatlons d: reference or parameter name and
value(s) [retl vaiuet, re& velus2, ... I or a command: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

FIGURE 438. Genwrats SGIED Meg Menu

1. LATITUDE: The latitude of the site around which to
retrieve BG/ED centroids, specified in

Rr
DDMMSS format.

2. LONGITUDE: The bngitude of the site around which to
retrieve BG/ED centroids, specified in
DDDMMSS format

3. MAP:	 The name of the map to be created in your
user dateset library.

tr
4. TITLE:	 The title to be used to identify the map.

This We will be displayed at the top of the
Map.

5. TAG: A field of up to 60 characters which can
be used to describe the contents of the
map for future reference.

6. RINGDIST. An array of numbers which defines the
rings for which BG/ED centroids are to be
displayed. This is an array variable which
can be used to segment the table which
is produced with the map. The table will
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print out population numbers based on
the ring which the WED centroid falls
into.

7. NSECTORS: The number of sectors to divide the map
Into. This can help in locating an area on
the map.

8. CHAR:'	 The plot character to be used to display
the BG/ED centroids.

Once the above parameter ent ry menu has been filled in, you
^-	 may enter %M to move onto the next step where you will be

asked whether to run the procedure in batch or interactively:

T

	

	 Enter program execu tion mods: B (batch) or I
(Interactive)
GEMS >

If you choose to run the procedure in batch mode, the job will
run in the background and your terminal will be freed up for
other uses. You will get a message that the job has been
submi

tt
ed and then returned to the GEOMAP menu. If you run

the program interactively, the map w
il

l be displayed at your
terminal. When the map is completed, the terminal bell will be
rung to indicate completion. Enter a in order
to dear the screen and retu rn to the GEOMAP menu. Maps
created either interactively or in batch will be stored in GEMS,
for later retrieval. An example of a BG/ED map is shown in
Figure 4-39.

4.2.2 Draw County Map (CHTYMAP)

The Drew County Map procedure allows you to produce maps
based on the geographic distribution of data around a site.

At the main menu of this procedure, you set up the parameters
which define the capabili

ti
es you will use in drawing the map.

Input for the county map procedure falls into three general
categories: location specification, overlay description
including the drawing of stream reaches, and shading control.
The loca

ti
on specification consists of either spe cifying the state
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T

tr

or states to be mapped or entering a center and radius to
define the area which is to be mapped. An overlay is an
additional point or line data which is drawn on the map to
display more information. The overlays possible with this
procedure are: manual overlay by which method you enter a
location and name to be drawn on the map, weather station
overlays which display weather stations from the STAR station
dataset, GEMS overlays which allow overlays to be done from
ar y GEMS' dataset which contains the proper geocods
variables, and river reach overlays which displays data from
the Reac htraoe database. A final option is county shading
which allows you to fill the area within a county boundary with
a shading pattern.

MENU: Draw County Map

ref pemmurno parameter descrldbn	 value	 index
1. MAPNAM Name of the output map datow
2 HEADING Hesdkrg of the map
& TAG Tag field of the output map
4. RING Draw map rkrgs
S. COUNTY Display ody specific courdn
e. MANUALLY Overlay a place manually
7. WEATHER Wasther station overlay
& GEMSDATA Gems dataeet overlay
9. REACH River reach overlay
10. SHADE Shade spedflc corrntles

Enter orre or mcre combinations of: rebrence or parameter name and
value(e) [rsfl values, raft vWtmZ ...I or a command: HELP, NEXT,
BACK END, CLEAR, EXIT
GEMS>

sz "E 4-40. Draw Count' hilap Menu

1. MAPNAM: The name of the map to be created. The
map will be stored under this name in your
GEMS user library. This name can be up
to 20 characters in length.

2. HEADING: The map title, to be displayed at the top
of the map. This is a character string of
up to 30 characters. Use this parameter
to identify the area of the map.
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3. TAG: A descriptive field of up to 60 characters.
Enter a string which describes the content
of the map to help you recall its contents.

4. RING: A yes/no switch which defines whether to
draw rings on the map at specified
distances. Enter Y to draw these rings or
leave it as N not to. If you want to draw
Me rings you will be asked later for the
distances at which to draw the rings.

5. COUNTY: A yes/no switch which allows you the
option of drawing only spe cific counties in
the area defined. If you enter a Y for this
parameter, you will be prompted later for
the FIPS codes of the counties to bec-^

	

	
drawn. Enter N (the default) to have all
counties in the defined area be drawn.

6. MANUALLY: A yes/no switch to manually overlay sites.
Enter Y to manually overlay sites on the
map. Accept the defau lt, N if you have no
sites to overlay. This option allows you to
identify points to be drawn with
descriptive text for those points.

7. WEATHER: A yes/no switch to have the weather
m stations from the STAR sta

ti

on database
drawn on the map. Enter YES for this
parameter If you would like the STAR
stations displayed. GEMS will
automatically retrieve them from the
STAR dataset.

8. GEMSDATA: A yes/no switch to overlay sites from a
GEMS datsset. The dateset must have
the latitude and longitude of the point and
a character variable with descriptive text
about the site. You will be prompted for
this informa

ti
on in a later menu.
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9. REACH: A yes/no switch to overlay river reaches.
The stream reach data will show river
locations on your map. There are a
number of options available with this
function which you can use to display all
or some subset of the available data.

10. SHAQE:	 A yes/no switch to shade counties based
on selected data values.

Once you have selected the options you would like to use for
your map, enter to continue to the next step in the
process. The following menus may not all be used for every
map; each option above has its own menu which is used to
specify its parameters. The following combination of menus

o%	 and prompts appear if you had entered Y to all the options in
the menu above.

If you selected the option to overlay river reaches, the following
menu is displayed:

MENU: Reach Display Criteria

ref pa"nname parameter description value	 Index
1. PLOTL VL.S Reach levels '	 (1)
2 SHORES Plot shore Ikwa YES
* CATUNTS Reach Cat-" no. '	 (1)
4. LOGIC Logical opdm "D,OR) AND

Enter orw or more cont*Worw of: reference or parameter name and
vaiue(a) Irsh valual, ref2 valua2, ...) or a conurwnd: HELP, NEXT,
BACK END, CLEAR, EWT
GEMS>

FIGURE 4-41. Reach DlapW Crireda Menu

1. PLOTLVLS: A subset of reaches may be drawn by
specifying the 'levW which are to be
drawn. The level of a reach are defined
by the following rules:

a A reach level is 1 if and only if it flows
into a major body of water.
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• A reach level is some other number N
which is greater than one (1) if and
only if it flows into another reach of
level N-1 (e.g. a level 2 reach can only
have level 3 reaches flowing into it,
and a level 3 reach can only flow into
a level 2 reach).

2. SHORES: A yes/no switch which allows you to
display non-transport reaches such as
lakes, inlets, bays, etc. on the map. This
option is defaulted to YES; enter a NO if
you do not want this data displayed.

3. CATUNTS: The cataloging-unit numbers of the
reaches you want to draw. Up to fifty
cataloging-unit numbers can be entered.
Enter the first six digits of a number to
specify an entire river basin, or the first
eight digits to indicate the inclusion of a
sub-basin. To request the display of a
particular reach, enter all 11 digits.

4. LOGIC: Defines the logic to be used in reach
selection If you have specified both
options 1 and 3 in this menu. AND
specifies that the reach in question must
meet both criteria (PLOTLVLS and
CATUNTS); whereas OR specifies that all
reaches which most one or the other of
the criteria will be plotted.

Once you have filled in this menu, enter OW to continue.
(Note that the default for this menu is to draw all reaches in the
display area.) The following prompt appears.

Enter map ldentKlaetlon option (STATE or SITE)
GEMS>

Enter STATE if you would like to map entire states. Enter SITE
in order to specify a central location and a radius within which
to map.
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If you enter STATE, then GEMS responds with:

Enter a state abbreviation
GEMS>

Enter the two-letter state abbreviation for the state you wish to
work with. GEMS will then prompt you for another state
abbreviation.Continue entering state abbreviations and you
have entered all the states In which are interested. In order
to proceed to the next step, enter

If you had entered SITE you would be asked:

Enter study site location method (ZIPCODE or
'	 LAT/LONG)

GEMS>

If you answered ZIPCODE, the following prompt is displayed:

Enter the zip code of the study site
Default a O
GEMS>

Enter the zip code whose latitude/longitude coordinate is to be
used as the central point for the map.

C,	 ff you answer LAT/LONG, the following menu will appear.

MENU: Dellne County Map Location

ref oanrmne parameterdesorWm	 value Index
1. LATITUDE Laetude of the study eb
2. LNW" Larpltude of the Mudy ab

Enter one or moreconftobneot. nWow ica or parameter name and
value(s) Left vduel. nf2 value¢....] or a conrrwW: HELP, NEXT,
BACKEND.CLE KOOT
GEMS>

FIGURE 4-42. Define Ca mW Mep Locedon Menu
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1. LATITUDE: The latitude of the study Site in either
DDMMSS format or as decimal degrees

2. LNGITUDE: The longitude of the study site in either
DDDMMSS format or as decimal degrees.

Once you have specified the coordinates for the center of your
map, enter IM to con

ti
nue.

Once you have specified the center point of the map, you will
then be asked to enter the radius to be used to define the area.

Enter the study radius (km)
Default = 0
GEMS>r-

Once you have entered the study radius, you will be asked to
specify the distance to be used for the rings to be drawn on
the map (selected by an option from the first menu).

Enter radius (km) for the first ring
Default = 0
GEMS>

GEMS continues with:

Enter the radius (km) for the next circle
a	 Default = 0

GEMS>

Once you have entered all of the distances at which you would
like to have rings drawn, you may respond to this prompt with
just a VNIMfEMN. GEMS will then display the prompts
which allow you to select a subset of counties within the
selected area for display, as shown in the example below:

The selected states are:
NY FIPS =	 36
Enter a 5-digit state and county FIPS
GEMS>
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Here enter a state and county FIPS code for the county which
you would like to have plotted. This prompt will repeat to allow
you to specify additional counties to be plotted until you
respond with Just a WN&M to signify that all counties
have been entered.

The next menu to be displayed is the menu to manually overlay
a place. ,

MENU: OVERLAY A PLA .:E MANUALLY

ref parmname parameter descripdon	 value	 Index
t. METHOD Loondon method
2. ZIPCODE Zip code of ove- tay sae
3. LATITUDE Latitude of overay site
4. LNGITUDE Lorrpkude of overlay sks
5. PLACE Overlay plats rrarrre	 •
a ANOTHER Overlay another pkce?	 YES

Enter one or more combinetiom of: reference or parameter name and
value(s) (reH valuet, ref2 value2....I or a com..= :HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 4-43. Manual Overlay Menu

1. METHOD: The site location method. Enter
ZIPCODE or LATILON. If you enter
ZIPCODE then you must enter a value for
item two (2) below. If you enter LATILON,
you must enter values for items three (3)
and four (4).

2. ZIPCODE: The zip code which is to be used to locate
the overlay site.

3. LATITUDE: The latitude of the overlay site. You may
enter the latitude in either DDMMSS
format or as decimal degrees.

4. LNGITUDE: The "Rude of the overlay site. You
may enter the longitude in either
DDMMSS format or as decimal degrees.

Page 4-52	 EPA



1t

n^

:^t

O^

GEMS USER'S GUIDE 	 4 - Geodata Handling

5. PLACE:	 The name to be used to identrfy the
overlay site.

6. ANOTHER: A yes/no switch which indicates that you
have another site to overlay. Accept the
default, YES to enter another site to
overlay, enter NO if you have finished
specifying overlay sites.

Once you have filled in the menu, enter 2W. If the value of
the parameter ANOTHER was YES, then the menu will be
redisplayed so that you may enter another overlay site. If the
value of ANOTHER was NO, you will con tinue to the next menu.

The next menu which will be displayed is the menu for overlay
from a GEMS datase t.

MENU: Overlay from GEMS Dafaset

ref parmname Parameter description	 value Index
1. DATASET GEMS overlay dataset rrame
2. METHOD	 Location iderRillCatlon method
3. ZIP NAME Zlp code var iable name
4. LAf NAME Name WAW9 varlsble
S. LNG NAME Name longitude variable
B. OVR	 le_NAME Overlay IdwUkxdm variab	 '
7. PLOTCHAR 'Plot Character
8. PLTCOLOR Plot Color	 W

Erter one or more oombbutiorm of•. rehxenoe or parameter rmme and
value(*) ]reh valuet, rel2 value2....] or a carranand: HELP, NEXT, BACK
END, CLEAR, EXIT

GEMS>

FIGURE 4.44. GEMS Dsossat OvadW Menu

1. DATASET: The name of the GEMS dataset from
which you would like to generate the
overlay.

2. METHOD: The geographical location method to be
used. Enter ZIPCODE to use zip codes
as the loca

ti
on variable or LAT/LON to use

latitude and longitude to specify the
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overlay locations. If you had entered
ZIPCODE, you will have to fill in a value for
ZIP NAME. If you had entered LAT/LON,
you must provide values for LAT NAME
and LONG NAME.

3. ZIP-NAME: The name of the variable which contains
the zip codes. This must be a numeric
variable.

4. LAT_NAME: The name of the variable which contains
the latitude information.

5. LNG-NAME: The name of the variable which contains
the longitude information.

6.OVR NAME: The name of a character variable which
contains descriptive text (e.g. site name)
to label the overlay points with. If no
variable is specified for this item the
overlay points will not be represented in
the legend.

7. PLOTCHAR: The plot character to be used to display
_	 the points on the map. You can use any

character from the keyboard as a
character or enter the fo

ll
owing special

o^	 plot symbols :
OC for a cir

cl
e	 @D for a diamond

OS for a square @T for a triangle

S. PLTCOLOR: The color to use for this overlay. The
colors to choose from are:

W - white	 M - magenta
GY - green yellow R - red
Y - yellow	 BM - blue magenta
G - green	 O - orange
RM - red magenta B - blue
BC - blue cyan	 GC - green cyan
C - cyan	 DG - dark green
LG - light gray
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Depending on your terminal type you may
have all or none of these colors available.

Enter to proceed when you have completed this menu.
At this time, GEMS will road in the information from your overlay
dataset. Dependin0 on the size of your dateset, this could be
a fairly long pause. Next, GEMS will prompt you if you want to
enter another GEMS dataset. If you indicate YES, then you will
see the same menu shown above. N you enter NO, then you
will proceed to the next prompt where you will be given a
chance to rescale your map.

Remember, you may not see all of the above prompts and
menus, the path you follow will depend on the choices you
have made in the main County Map menu. Next, GEMS will
give you a chance to resole your map. (This following prompt
assumes you entered STATE as the method of location
specification and elected to map Maryland).

The present scale factor Is 1910000 or a 192 km radius.
Enter a new scale factor or study radius km
Defauft = 1910000
GEMS>

You can use this to increase the scope of the map beyond that
which you have originally selected or scale the map down to
plot less of the available date by increasing or decreasing the

o scale factor. You may enter the sole factor as a map scale or
as a radius. To enter the scab as a radius enter the radius in
kilometers followed by the letters km, e.g., 0250 km'. The
space between the number and km Is necessary. If you enter
a value which is smal ler than the given values, the following
message is displayed:

You have requested's scale factor which will result in
a map which contains less than the entire dataseL By
default, the map will be expanded about the center of
the screen; however, you may enter the latitude and
longitude of a location around which you wish the
expansion to occur.
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Once you have answered this prompt, the map will be drawn.
If you are on a Tektronix terminal, the map will be displayed for
you at your terminal and then stored for later retrieval. If you
are not on a terminal supporting graphics, then the new map
dateset will be created which you can later review when you
are at aterminal supporting graphics. An example of the output
you might receive from the Draw County Map procedure is
provided in Figure 4-45.

4.2.3 Hydrological Unit Map (HUMAP)

The Hydrological Unit Map procedure produces a map which
has the outlines of the hydrological unit (HU) boundaries of any
state in the U.S. A hydrologic unit is a code assigned by the
U.S. Geologic Survey to delineate the drainage basin of a
reach. Weather stations, HU identiliccadon values, data from a
GEMS dataset, and other geographical areas of the U.S. may
be overlaid on the hydrological unit map.

When you enter the HUMAP procedure, the prompt shown
below appears.

Enter the state abbrevlatlon:

Here you should enter the two-letter state abbreviation for the
state you would like to map. GEMS then asks you:

Do you want to manually overlay a place? (Enter yes or
no):

If you do not want to overlay a place manually (with you
suppWV the coordinates), then enter NO. If you have a place
or places to overlay, enter YES. Ifyou had entered YES, GEMS
will reed prompt you for the additional Information necessary:

Data location overlay - Enter DONE to end.
The location methods are LAT/LONO and 23PCODE
Please enter location method:

If you enter	 , then GEMS returns with the following
prompt.
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DEMO: NJ TANK SITES
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1-BRUNSWICK
2-MDNITOR
3-DOVER DE
4-WILMINGTON/CREATE
5-ATLANTIC CITY/NAF
6-BELMAR/EVANS LAB
7-NEWARK NJ
8-TETERBORO NJ
9-WRIGHTSTOWN/MCGUI

10-NEW YORK/FT TOTTE
10-NEW YORK/LAGUARDI
10-N040000896
19-N040000892
10-N040000976D
10-N040000876C
10-N040000876B
10-N040009976A
10-N040000993
11-WHITE PL/WESTCHES
12-ALLENTOWN PA
13-PHILADELPHIA PA
14-WILKES-BARRE-SCRA
15-N040000890
15-N040000879
16-NO40000892
16-NO40009889
16-NO4000988S

0
KM

 28

FIGURE 4-45. Example of e County Map
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Enter the zIPCODE:

Here you enter the zip code for the site you warn to overlay. If
you enter LAT/LONG, the following prompts are displayed:

Enter latitude:

Here you enter the latitude of the site to overlay. GEMS
continues with:

Enter longitude:

Enter the longitude of the site to overlay. The next prompt is
the same regardless of the method of location specification:

Enter overlay place name (30 characters max):

Here you enter the name to be used to identify the place which
is being overlaid. GEMS.will continue to ask for locations and
place names until you enter AW. GEMS will now prompt
you for the rest of the options:

Do you want an overlay of weather stations? (Enter YES
or NO):

If you would like to have the weather stations overlaid on the
map, enter YES at the prompt. (Weather stations will be

0	 automatically retrieved by GEMS.) Enter NO, otherwise. The
next prompt asks:

Do you want an overlay of NU ID values? (Enter YES or
NO):

Reply with YES to overlay the Hydrologic Unit codes on the
map; otherwise, enter NO. The HUMAP procedure can take
information from a GEMS dateset for display on the map. The
following prompt finds out if you want to use this feature:

Do you want an overlay from a GEMS dataset? (Enter
YES or NO):
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If you will not be overlaying from a GEMS dataset, enter NO.
To overlay from a dataset enter YES. The HUMAP procedure
will then ask you for the information necessary to do the
overlay.

Enter the Dataset name:

Here enter the name of the GEMS dataset which will be used
for the overlays. Once the dataset has been defined you will
be asked to set up the variables from which the information is
to be extracted:

Enter the location Identffler:

The two methods of location identification are LAT/LONG and
ZIPCODE. If you entered ZIPCODE, the procedure would
prompt:

Enter the ZIPCODE variable name:

Here you enter the name of the variable in the dataset which
contains the zip codes to use as overlay sites. If you had
entered LAT/LONG, the zip code prompt would have been
replaced by two prompts asking for the latitude variable and
the longitude variable. Once you have identified the location
variables you will be prompted for the name variable. This
variable is used to generate the labels for the points being
overlaid.

Enter the overlay NAME varlable:

The variable used for the name must be a character variable.
Next, you define the character to be used as the plot character
for the map. This is the character which will be used for the
overlay points.

Enter plot character.

For the plot character, any typeable character may be used.
Once you have defined the plot character, you have finished
the process for this dataset. You will be asked again if you
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want to overlay from a GEMS dataset. If you want to use
another detaset, enter YES; otherwise, enter NO to continue
to the next step.

Enter the output map name:

Here you enter the name that the new map is to be stored
under in your GEMS user library . You will then be asked:

Enter the tag field:

The tag field is a descriptive field of up to 60 characters which
is used to describe the map being produced. Once the tag
field has been defined, the following prompt appears.

Processing beginalI

GEMS now searches the Hydrological Unit boundaries file for
sr the boundaries which a re available for. the state you have

selected. You will then be prompted for the boundary to use,
as in the example below.

The state contains 2 Datasets:
1 WISCONSIN N. HYDROLOGIC UNITS
STATE CODE = 55

,^.	 2 WISCONSIN S. HYDROLOGIC UNITS
STATE CODE = 55
Enter a value 1 thru 2:

Once you have selected a value, the map heading is defau
lt

ed
by the system. Youare allowed to change it if you wish (for
this example, we wi

ll 

assume you entered 2 above):

THE MAP HEADING IS:
WISCONSIN S. HYDROLOGIC UNITS
STATE CODE = 55
Enter anew heading or RETURN:

If you do want to change the heading for the map, enter the
new heading at the prompt above; otherwise, you may simp ly

enter a ZMAINUM to continue to the next step:
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The present Scale Factor is 22000000 or a 254 km
radius.
Do you wish to change the Scale Factor (Enter YES or
NO)?:

If you would like to change the scale factor for the map, enter
a M above. ff you entered NW, the following prompt is
displayed:

Enter the new Scale as a factor or a radius In km:

Enter your new scale at the above prompt. You may enter the
C-	 scale factor as a map scale or as a radius. To enter the scale

as a radius enter the radius in kilometers followed by the letters
r'	 km, e.g., 1250 km'. The space between the number and km
r-	 is necessary. If you enter a value which is smaller than the

given values, the following message is displayed:

You have requested a scale factor which will result in
a map which contains less than the entire dataset. By
default, the map will be expanded about the center of
the screen; however, you may enter the latitude and
longitude of a location around which you wish the
expansion to occur.

The following prompt then appears.

a	 Do you want to enter a location (Enter YES or NO)?:

If you enter NO, the map will be centered in the display window.
If you enter YES, the following prompts will be displayed to ask
you where to center the map:

Enter a location methpd (ZIPCODE or LAT/LON):

Enter the location method you will be using. You will then be
asked to enter the applicable parameters (the zip code or the
latitude and longitude of the center point of the map).

The procedure will create the map. H you are on a Tektronix
terminal, the map will be displayed at your terminal. The map
will also be saved as a map dataset in your GEMS user library.
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After your map has been created, GEMS will display the first
prompt to begin creation of another map. An example of a
map is provided in Figure 4-47. If you wish to end the
procedure, enter AW and you will be returned to the
GEOMAP menu.

4.2.4 The State/County Map Procedure

The State/County Map (STCOMAP) procedure produces
choropleth maps of U.S. states and/or counties using data
available from a GEMS dataset. The selected variable value
must correspond to a geographic variable in your selected
dataset, such as a state or county Federal Information
Processing Standards (FIPS) code. If you select a state map,
only state boundaries are drawn whereas, R you select a
county map, state and county boundaries may be drawn. A
state map may be drawn only d the state FPS codes exist in
the input dataset. For a county map, both the state FPS code
and the county FPS code must be present. This procedure
allows you the option of seeing all the counties or states in the
area that you choose, evert counties and states that have
missing values which will be displayed in the map as "empty",
i.e., they will not have patterns or colon; assigned to them.

The State/County Map Procedure may be executed on all
terminal types in the Terminal Type Specification menu, but
you may only view your map on a Tektronix or Tektronix
compatible terminal. The following parameter entry menu
appears.

MENU: StatNCouKy Map

rot panmeme paremeter description	 value index
1. DATASET Name of ft IrW detasat
2. OUTSET	 Name of the output map dataset
3. VARIABLE Name of the varlable to be mapped
4. MAPOF	 Map at: C(ourxke) or S(fates)

Enter orw or more combinttlons of reference or parameter name and
valu*(s)lreftvdue1,ref2valua2 .... I or a commend: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 4-4e. Sfate/Comm Map Menu
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MARYLAND	 HYDROLOGIC UNITS STATE CODE = -24---
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-----------------------------------------------'
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u

figure "7. Example of Hydrological Unit Map

EPA	 Page 4.63



4 - Geodata Handling 	 GEMS USER'S GUIDE

1. DATASET: The name of the dataset to be used as
input to the procedure.

2. OUTSET:	 The name of the new map to be stored in
your GEMS user library .

3. VARIABLE: The name of the va riable to be used to
produce the map. This variable must be
present in the input dataset (DATASET).

4. MAPOF: This specifies the level of detail for the
map to be created. Enter C to create a
map for U.S. counties or an S to create a
map with only the state boundaries.

r^

Once the menu has been completed, the rW command
allows you to proceed to the next step. The path you will follow
is determined by your ent ry for Option 4. If you selected a
county map it will be described in section 4.2.4.1. State maps
are discussed in section 4.2.4.2.

4.2.4.1 County Map

This is the path which you will follow if you have selected the
County map option from the first STCOMAP menu.

Enter the va riable name containing state FIPS codes
GEMS >

Enter the va riable name containing county FIPS codes
GEMS>

Enter valid variable names for the state and county FIPS codes.
GEMS then validates your variable names and displays:

Datesst validation please wait...

Once the variable validation has completed, GEMS displays
the Maps menu.
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Menu: Choose One of the Following Maps:

t. Entire U.S. map (ENTMAP)
2. Continemal U.S. map (CONTMAP)
3. EPA regional map (EPAREG)
4. C nsus regional map (CENREG)
5. Census division map (CENDIV)
6. Selected States (STATMAP)

Enter an option number of a conwrorxi: HELP,BACKEND,CIEAR,EXiT
GEMS>

FIGURE 4-46. Maps Menu

Enter your selected map type. Option 1, Entire U.S. map,
draws a map of the entire U.S. Including Alaska and Hawaii.
Option 2, Continental U.S. map, draws a map only of the
continental U.S. Option 3, EPA Regional map, allows the user
to select one or more of ten EPA geographical regions for the
map. Option 4, Census Regional map, allows the user to select

• one or more of four Census Regions for the map. Option 5,
Census Division map, allows the user to select one or more of
nine census divisions for the map. Option 6, Selected States,
allows the user to select a map of one or more individual states.

Once you have selected your map type from the Maps menu,
various prompts appear, depending upon your map type

N	 selection.

rn	 Ifou selected	 1, Entire U.S.Y	 Option	 map, the following prompt
appears.

Do you want to Include outlines of the empty counties
In the entire U.S.? (Y,N)
Default = N
GEMS>

If you wish to outline empty counties (counties that do not have
data values assigned to them), enter 0. If you do not wish to
outline the empty counties, enter , or since it is the default
value, aW" . If you entered NO, the following
prompt appears.
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Do you want state boundaries drawn in your map?
(YIN)
GEMS>

If you wish to outline the empty states (states that do not have
data values assigned to them) in your map, enter YES. If not,
enter NO.

If you selected Option 2, Continental U.S. map, the following
prompt appears.

Do you want to Include outlines of the empty counties
In the continent? (Y,N)
Default = Y
GEMS>

r

	

	 If you wish to outline the empty counties (counties which do
not have data values assigned to them) in your map, enter

µ
YES; otherwise, enter NO.

Do you want state boundaries drawn in your map?
(YIN)
GEMS>

If you wish to outline the empty states (states with no data) in
you map, enter yes; otherwise, enter no.

m	 If you selected Option 3, EPA Regional map, the EPA Region
Selection menu appears.
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or more

Ref Realo ns	 States in the region
1. I CT, ME, MA, NH, RI, Vr
2. II NJ, NY
3. III DE, MD, PA, VA, WV, DC
4. N AL, FL, GA, KY, MS, NC, SC, TN
6. V IL, IN, OH, MI, MN, WI
6. A AR, LA, NM, OK TX
7. VII I& KS, MO, NE
8. VIII CO, MY, ND, SO, UT, WY
9. IX AZ, CA, HI, NV
10. X AK ID, OR, WA

Enter the reference number(s) of the regions wanted separated by
s	 blanks

c
	 GEMS>

FIGURE 4-49. EPA Region Selection Menu

Enter the EPA regions to be mapped. The states in each
region are listed in the menu. EPA regions always include the
entire state.

Once you have completed the EPA Regional Selection menu,
the following prompt appears.

Do you want to Include outlines of the empty counties
In the region(s)? (Y,N)
Default: = Y

o,	 GEMS>

If you wish to outline the empty counties in your map, enter
YES; N not, enter NO. H you enter NO, this prompt appears.

Do you want state boundaries drawn in your map?
(YqN)	 ,

If you wish to outline the empty states (states with no data) in
your map, enter yes; A not, enter no.

If you selected Option 4, Census Regional map, the parameter
entry menu shown below appears.
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one or more

Rat Regions	 Divisions	 States in the
1. NORTHEAST	 New England	 ME, NH, Vr,

Mid Atlantic	 NY, NJ, PA

2. NORTH CENTRAL. East moral OH, IN, IL, MI, WI
West north-carved MN, IA, MO, ND, SD, NE, KS

3. SOUTH '	 South Adande	 DE, MO, DC, VA, WV, NC, SC,
GA, FL

West souM-Central AR, LA, OK TX
East south-central KY, TN, AL, MS

4. WEST	 Mountain	 MT, ID, WY, CO, NM, AZ, UT,
NV

Pacific	 WA, OR, CA, AK, HI

Enter the reference number(s) of the regions wanted separated by bian
GEMS>

FIGURE 4-00: Carm a Rephnal Menu

Enter your Census region selection. The states which make
up a Census region are listed with that region on the menu.

Once you have completed the Census Region Selection menu,
the following prompt appears.

N,	 Do you want to Include ou tlines of the empty counties
In the region(s)? (Y,N)

°^	 Default = Y
GEMS

If you wish to outline the empty counties in your map, enter
either 1l or a 1 11	 . If you enter NO, this prompt
appears-

Do you want state boundaries drawn In your map?
(YjN)
GEMS>

If you wish to ou
tl
ine the empty states in your map, enter YES;

if not, enter NO.
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if you selected Option 5, Census Division map, the Census
Division Selection menu appears.

Select one or more of the following Census divisions:

Rat Divisions	 States in the division
1. East north-central OH, IN, IL, Mi. WI
2. Mid Atlantic NY, NJ, PA
3. Pacific WA, OR, CA, AK HI
4. New England ME, NH, Vr. MA, RI, Cr
5. West north-central MN, IA, MO, NO, SO, NE, KS
a. South Atlantic DE, MD, DC, VA, WV, NC, SC, GA, FL
7. West south-central AR, LA, OK TX
S. East south-central KY, TN, AL, MS
9. Mountain MT, ID, WY, CO, NM, AZ, UT, NV

Enter the reference number(s) of the regions wanted separated by
blanks
GEMS>

FIGURE 451. Census Division Selection Menu

Enter your Census division selection. The states which make
up a Census division are listed along with the division in the
menu. Once you have completed the Census Division
Selection menu, the following prompt appears.

Do you want to Include outline of the empty counties
In the dhftion(s)? (Y,N) Default = Y
GEMS>

o-
 If you wish to outline the empty counties in your map, enter

YES, if you enter NO, this prompt appears.

Do you want state boundaries drawn in your map?
(Y,N)	 ,

If you wish to outline the empty states in your map, enter YES.
If not, enter NO.

If you selected Option 6, Selected States, the States Selection
menu appears, displaying the following options.
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Select one or more of the following states:

1. ALABAMA 18. INDIANA 32. NEVADA	 47. TENNESSEE
2. ALASKA 19. IOWA 33. N. HAMPSHIRE 48. TEXAS
4. ARIZONA 20. KANSAS 34. NEW JERSEY 49. UTAH
5. ARKANSAS 21. KENTUCKY 35. NEW MEXICO 50. VERMONT
6. CALIFORNIA 22. LOUISIANA 3& NEW YORK	 51. 3IRGINIA
& COLORAdO 23. MAINE 37. N. CAROLINA 53. WASHINGTC
9.CONNECTICUT24.MARYLAND 3&NORTH DAKOTA54.W. VIRGINIA
10. DELAWARE 25. MASSACHUSETTS39.OHIO 	 55. WISCONSIN
11. D.C. 26. MICHIGAN 40. OKLAHOMA	 56. WYOMING
12. FLORIDA 27. MINNESOTA 41. OREGON
13. GEORGIA 28. MISSISSIPPI 42. PENNSYLVANIA
15. HAWAII 29. MISSOURI 44. RHODE ISLAND
16. IDAHO 30. MONTANA 45. SOUTH CAROLINA
17. ILLINOIS 31. NEBRASKA 46. SOUTH DAKOTA

Enter the FIPS codes of the states wanted separated by blanks
GEMS>

FIGURE 452. State Selection Menu

Enter FIPS codes for the states you would like to map. The full
list will be displayed with the menu to help you with your
selection.

Once you have completed the States Selection menu, the
C,,	 following prompt appears.

Do you want to Include outlines of the empty counties
In the states selected? (YON)
DefauR = Y
GEMS>

Enter X if you want outlines. Enter W , this prompt appears.

Do you want state boundaries drawn in your map?
(Y,N)
GEMS>
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O^

Now you have completed the Maps Menu selection and
prompts. Now, regardless of the type of map you selected you
will continue on the Choropleth Map Options menu. Continue
on to section 4.2.4.3 where the Choropleth Map Op tions menu
is discussed.

4.2.4.2 State Map

If you sele
ct

 State Map for Option 4 of the State/Coun ty Map
menu. When the prompt at the bottom of the menu appears,
enter the JW command and the following prompt appears.

Enter the variable name containing state FIPS codes
GEMS>

Enter a valid variable name for the state FIPS code. The
following prompt appears.

Dataset validation please waft...

If the dataset is valid, the Maps menu appe ars.

MENU: Choose One of the Following Maps:

t. Entlre U.S. map

2. Cor&wntal U.S. map
3. EPA regloral map
4. Census regloral nap
5. Census division map
a Selected States

Enter an option number of a procedure rams (In parentheses) or a
conMand: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 4-53. Maps'Menu

Enter your selected map type. Option 1, Entire U.S. map,
draws a map of the en tire U.S. including Alaska and Hawaii.
Option 2, Continentai U.S. map, draws a map only of the
continental U.S. Op

ti
on 3, EPA Regional map, allows the user
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to select one or more of ten EPA geographical regions for the
map. Option 4, Census Regional map, allows the user to select
one or more of nine census divisions for the map. Option 6,
Selected States, allows the user to select a map of one or more
individual states. Once you have selected your map type from
the Maps menu, various prompts appear, depending upon
your map type selection.

If you selected Option 1, Entire U.S. map, the following prompt
appears•

Do you want to include outlines of the empty states in
the the entire U.S.? (Y,N)
Default = Y
GEMS>

r	 H you selected Option 2, Continental U.S. map, the following
prompt appears.

r	 Do you want to include outlines of the empty states in
the continent? (Y,N)
Detsu t = Y
GEMS>

n

If you selected Option 3, EPA Regional map, the EPA Regional
Selection menu appears.

Ref Reclons States In the region
1. 1 CT, ME, MA, NH, RI, VT
2 II NJ. NY
& III DE, MO, PA. VA, WV, DC
4. IV AL, FL. GA, KY, MS, NC, SC. TN
S. V IL, IN, OH, MI, MN, WI
e. A AR. LA, NM, OK TX
7. Al IA, KS, MO, NE
a. All CO, MY, ND; SD, LIT, WY
9. 0( AZ, CA; HI, NV
10. X AK ID, OR, WA
Enter the reference number(s) of the reglom wanted separated by
blanks
GEMS>

FIGURE 454. EPA RegWal Selecdon Menu
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Enter your EPA region selection. Once you have completed
the EPA Region Selection menu, the following prompt appears.

Do you went to Include outlines of the empty states In
the region(s)? (Y,N)
Defsult = Y
GEMS>

If you sealed Option 4, Census Regional map, the Census
Region Selection menu appears.

Select one or more of the followkV Census regions:

1. NORTHEAST	 New Eng"	 ME, NH, VT, NA, RI, CT
Mid AtleMic	 NY, NJ, PA

Z NORTH CENTRAL East nowt-central OH, IN, IL, MI, WI
West nonhcenbal MN, IA, MO, ND, SD, NE, KS

3. SOUTH	 South Atlantic 	 DE, MD, DC, VA, WV, NC, SC,
Gil FL

Walt south•ce tralAR, LA, OK TX
East south-ce trd KY, TN, AL, MS

4. WEST	 Mountain	 MT, ID, WY, CO, NM, AZ, UT,
NV

peeft	 WA, OR, CA, AK HI

Enter the reference number(s) of the regions warted separated by
blanks
GEMS>

RGURE 4.55 Census Region Sakedon Menu

Enter your Census region selection. Once you have completed
the Census Region Selection menu, the following prompt
appears-

Do you want to Include outfines of the empty states In
the region(s)? (Y,N)
DefauR = Y
GEMS>

If you selected Option 5, Census Division map, the Census
Division Selection menu appears.

EPA
	

Page 4-73



4 - Geodata Handling 	 GEMS USER'S GUIDE

Select one or more of the Wawft c ermis divisions:

Rot Divisions States in the dMslon
1. Eat nortlt•osrMral OH, IN, IL, MI, VN
2. Mid A

tl
antic NY, NJ, PA

3. Pacfilc WA, OR, CA. AK HI
4. Now England ME, NH, VT, MA, RI, CT
S. West nortll-central MN, IA, MO, ND, SD, NE, KS
e. SoutltAtfitntic DE, MD, DC, VA, WV, NC, SC, GA, FL
7. West OCLMVOer" AR, LA, OK TX
e. Eat sots enSrd KY, TN, AL, MS
9. Maintain MT, ID, WY, CO, NM, AZ, UT, NV

Enter the reference number(s) of the Divisions wanted separated by
blanks
GEMS>

RGURE 4-ft Census DAdslon Selection Menu

Enter your Census division selec
ti

on. Once you have
^-	 completed the Census Division Selec

ti

on menu, the following
prompt appears-

Do you want to Include ou
tl

ines of the empty states in
the division(s)? (Y,N)
Default = Y
GEMS>

If you wish to outline the empty states in your map, answer
YES. Otherwise, enter NO.

If you selected Option 6, Selected States, the States Selec tion
menu appears, displaying the Wowing options.
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Select one or more of the following states:

FIPS State FIPS State FIPS State	 FIPS STATE
1. ALABAMA 18. INDIANA 32. NEVADA	 47. TENNESSEE
2. ALASKA 19. IOWA 33. N. HAMPSHIRE49. TEXAS
4. ARIZONA 20. KANSAS 34. NEW JERSEY 49. UTAH
5. ARKANSAS 21. KENTUCKY 35. NEW MEXICO 50. VERMONT
• CAUFORNIA 22. LOUISIANA 35. NEW YORK	 51. VIRGINIA
• COLORADO 23. MAINE 37. N. CAROLINA $3. WASHINGTC
9.CONNECTICUT24.MARYLAND 38-NORTH DAKOTA 64.W. VIRGINIA
10. DELAWARE 25. MASSACHUSETTS 38. OHIO	 55. WISCONSIN
11. D.C. 21L MICHIGAN 40. OKLAHOMA 56. WYOMING
12. FLORIDA 27. MINNESOTA 41. OREGON
13. GEORGIA 28. MISSISSIPPI 42. PENNSYLVANIA
15. HAWAII 29. MISSOURI 44. RHODE ISLAND
1& IDAHO 30. MONTANA 45. SOUTH CAROLINA
17. ILUNOIS 31. NEBRASKA 46. SOUTH DAKOTA

r•
	 Enter the FIPS codes of the states wanted Separated by blanks

GEMS>

FIGURE 4.57. SWISS Selectlon Menu

Enter the states' APS codes.

Once you have completed the States Selection menu, the
following prompt appears.

Do you want to include outlines of the empty states In
the staUs selected? (Y,N)

c.	 Default w Y
GEMS>

If you wish to outline the empty states in your map, answer
YES. Otherwise, enter NO.

The Choropleth Map Optlorts menu appears next, regardless
of the type of map you selected. Continue with section 4.2.4.3
which discusses this menu.
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4.2.4.3 Mapping Options

The following menu appears for both state and county map
options. It allows you to specify the way your variable will be
translated onto the chrolopleth map. This menu also allows
you to add further identifying information such as titles and
footnotes to the map.

MENU: Options (Choropleth Map)

ref Darmname	 parameter description value	 Index
1. LLASEL Legend label
2. COUTLNE Color of Outline
3. CEMPTY Color of empty areas
4. - SCRETE Is variable discrete? (Y.N) N
5. LEGEND Do you wart a legend? (Y,N) Y
e. RANGES Do you want to specify ranges? (Y.N) N
7. PATTERN Do you wart patterns? (Y,N) N
9. TiTL E Do you wart titles? (Y,N) N
9. FTNOTE Do you wart footnotes? (Y,N) N

Enter one or more combined" of: role =nos or parameter name and
value(s)(rafl valuel, ref2 value2, ... I or a command: HELP, NEXT, BACK
END, CLEAR, OU
GEMS> ,

FIGURE 448. Chorcp/sth Map Options Menu

0% 1. 
LLABEL• The label for the legend may be specified

with this variable. The now label can be
up to 15 characters. The default is the
variable name.

2. COUTLNE: The color of the outline of the nonempty
areas. The default is the same as the
pattern color, which Is selected in a later
menu. You may choose your color from
the following list: BLUE, MAGENTA, RED,
CYAN, GREEN, WHITE, and YELLOW.

3. CEMPTY: The color of the outline for the empty
areas. There is no color selected as a
default. You may choose a color from the
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c

m

following list: BLUE, MAGENTA, RED,
CYAN, GREEN, WHITE, and YELLOW.

4. DISCRETE: A yes/no switch which allows you to have
a different pattern for each distinct value
of the variable. ff the variable you are
using has no more than 20 different
values, then you may choose to use the
discrete option. (if there are more than 20
values, you may specify ranges.)

5. LEGEND: A yes/no switch which indicates whether
you wish to generate a legend for the
range of values assigned to a pattern. To
generate a legend for the range of values
assigned to a pattern, enter Y for this
option.For no legend, enter N. The
default is to generate a legend. The
legend will be created by SAS
automatically below the map.

6. RANGES: A yes/no switch which allows you to
specify the ranges of values for the
variable which is being mapped. You
may specify up to 12 ranges of values.
Each range of values will be shaded or
colored differently. If you are generating
a legend for the map, the ranges and the
patterns for the ranges will be in the
legend.

7. PATTERN: A yes/no switch to change default
patterns. The procedure uses 12 default
patterns. If you would like to change
these'pattems or add more for this run,
enter Y for this option and a menu will
appear asking for those patterns.
PATTERN statements must be specified
for each level of the variable. The number
of levels which will be used is:
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• The number of discrete values the
variable has, if you selected
DISCRETE.

• The number of ranges which you have
specified, if you elected to specify
ranges.

• If neither of these options were
selected, then the procedure uses the
formula: 1 + 3.3LOG(N) where N is
the number of state or coun ty FIPS
values in your dataset.

1
8. TITLE: A yes/no switch which allows you to

specify the ti
tl
e for the map. You may

specify up to 10 lines to be printed at the
top of the map. Should you wish to do
this, enter Y. The defau

lt
 is not to print

Wes. If you select this option you will later
have the option to specify color, type font,
type size and position for the text.

9. FTNOTE: A yes/no switch which allows you to
specify the footnote for the map. You
may specify up to 10 lines to be printed at

N
	

the bottom of the map. Should you wish
to do this enter Y. The defau

lt
 is not to

m print footnotes. If you select this option
you will later have the option to specify
color, type font, type size and position for
the text.

Once the Choropleth Map Options menu is completed, enter
the ^ command. For each choropleth map option you
selected from the Choropleth Map Op

ti
ons menu, an Op

ti
ons

menu or prompt is displayed. For example, if you entered 06
Y`, 7 Y', -8 Y', and V Y', the following sequence of prompts
and menus appear:

Enter the number of ranges
GEMS>
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M

You may specify from two to twelve distinct divisions or
"ranges' for your variable value. Once you have entered the
number of ranges, the following prompts appear:

Enter the upper limit for the 1st range
GEMS>

Enter the label for the 1st range
DefauR = MIN
GEMS>

The lower limit for the first range is the same as the lowest value
for the variable. Therefore, you will not be prompted to enter
the lower limit for the range. All subsequent lower ranges are
computed by GEMS and are based on the previous upper limit
entered. You may enter exactly the upper value and label for
each range. GEMS continues to prompt for range and label
for the number of ranges you specified.

If you specified Y for PATTERN on the Choropleth Map Options
menu, the Map Pattern Options menu appears.

MENU: Map Pattern Options

ref pammname parameter description value	 index
1. NUM Pattern number 1
2. TYPE Pattern type (X,L,S,E)
3. DENSITY Line densky, spa* when TYPE - X,L 1
4. ANGLE Line angle, needed when TYPE — XL 0
• COLOR Pattern Color OWE
• REP Number d Repetitions 1
7. MORE Do you want more patterns? (Y,N) N

Enter one or more con Wrations of: refereras or parameter name and
value(*)[n1H valuet, ref2 valus2 .... I or a oommarid:HELP, NEXT, BACK
END, CLEAR, EWT
GEMS>

FIGURE 4-59. Mep Paftem Options Menu

1. NUM:	 The number of this pattern. The pattern
number corresponds to the first,
second... etc. ranges or discrete values
for your map. There have been twelve
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N.

(12) default patterns already defined.
You may change any of these or add
additional patterns to the list. To after a
pattern, enter that pattern number as
NUM. If you enter more patterns than
there are ranges or discrete values for
your map, the additional patterns will not
be used.

2. TYPE:	 The type of pattern, available types are:

E - the empty patter
S - for a solid pattern
L - for a parallel line pattern
X - for a cross-hatched line pattern

Note that the density and angle options in
the menu have no effect on either the
empty or solid patterns.

3. DENSITY:	 The density of the lines which will be used
to make up the pattern. You should
specify a value between 1 and 5 where 1
is the lightest shading and 5 is the darkest.

Density only applies to the X (cross hatch)
and the L (parallel lines) pattern types.

4. ANGLE:	 The angle of the pattern lines. You may
enter values from 0 to 360 degrees.

The Angle parameter only applies to the
X (cross hatch) and the L (parallel lines)
pattern types-

5. COLOR: The color for your patterns. The available
colors are: BLUE, RED, GREEN,
YELLOW, MAGENTA, CYAN, and
WHITE.
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6. REP: The number of times the pattern will be
repeated for consecutive ranges or
discrete values. This allows you to use a
pattern to define a number of ranges or
discrete values without having to specify
it each time. Please note that if you do
have a pattern repeated for consecutive
ranges, you will not be able to difFrentiate
between levels.

7. MORE: A yes/no switch which allows you to
specify/define more patterns. If the value
of this pattern is N. you will continue to the
next step, whereas if the value is Y the

c procedure will return to the Map Pattern
Options menu so that you may specify
additional pattems.

Once this menu is completed, enter . If you entered Y
for the TITLE option on the choropleth menu, the following
menu is displayed. The map tide can be made up of a number
of lines of text which you can specify on this screen. Each line
must be specified separately on its own screen.

	

W	
MENU: Map Title

rM Pamxmme Parameter descrIlWon value	 Wax
1. NUM L lne number d the title 4
2 TEXT Content d ttw We
3. COLOR Cdor d the We GREEN
4. FONT Font type d the title
5. JUST ,NMllicegon of the We
& HEIGHT of We daractere 1
7. ANGLE Angie of the We dne (deg) 0
& ROTATE Angle d We cheradem 0
9. MOVE Coordinates d We movement 0
10. MORE More titles? (Y.N) N

Enter one or more combinations of reference or parameter name and
value(s) troll valuet, W2 value¢ .... ) or a carnnand:HELP, NEXT, BACK,
END, CLEAR, EX T
GEMS>

FIGURE 4-80. Map Title Menu
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1. NUM: A number from 1 to 10 which specifies the
line on which to put this title. The title can
be made up of up to ten lines of text.

2. TEXT:	 The text for this tide line. Each line can be
up to 64 characters of text.

3. COLOR: The color for the title. The available colors
are: RED, GREEN, BLUE, YELLOW,
MAGENTA, CYAN, and WHITE.

4. FONT: The font for the tide. The available fonts
are: SIMPLEX, DUPLEX, TRIPLEX,
COMPLEX, OLDENG, SCRIPT, ITALIC,
and GITAUC.

r 5. JUST: The justification scheme. You may
choose one of the following jusification
schemes for the tide:

	

r	 C or CENTER for a centered tide(default)
R or RIGHT	 for a right justified tide
L or LEFT	 for a left justified title

6. HEIGHT: The size of each character of the tide. You
must specify a number between 0.5 and
4.0. The default character size is 1.

cr 7. ANGLE: The angle of rotation of the title line. You
specify the angle by entering a number
between -90 and 90 degrees. The default
angle is 0 degrees wnich indicates a
horizontal title line. A negative value will
rotate the title line clockwise and a
positive angle will rotate the title
counter-clockwise.
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B. ROTATE: The angle of rotation of each character in
the title. You may choose an angle
between 0 and 360 degrees. The default
angle is 0 degrees which indicates an
upright position.

9. MOVE: Allows you to move the tide. You may
move the title by the specified
coordinates. The coordinates are given
by character cells, rows and columns on
the display.

10. MORE: A yes/no switch to add additional title
lines. In order to add additional tide lines
to the map by entering Y for this
parameter. Entering N ends title entry
when you complete this menu.

When the Map Title menu is completed, enter :;TY17" in order
to continue. If you selected the map footnote option, the
following menu will be displayed.

MENU: Map Foovxte

ref parmnsme parameter dowApdon value	 Index
1. NUM Une number of footrrote 1
2. TEXT Content of ft footnote
3. COLOR color of ft footnote
4. FONT Fort type of the footrxxe
& HEIGHT HalgN of fooMM dwracWs 1
e. JUST Just kxMon of frig footrrote •
7. ANGLE Angle offootrfats Nrw (deg) 0
a ROTATE Angle of footnote ctwracten (deg) 0
9. MOVE Coordkwta of footnote movenwnt 0	 (2)
10. MORE More footnotes? (Y,N) N

Enter one or more combination of-. reference or parameter name and
value(s) (►eh valuef, ref2 velue2 .... ] or a commend: HELP. NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 4-61. Map F001nas Menu

EPA	 Page 4-83



M

cap

4 - Geodata Handling 	 GEMS USER'S GUIDE

1. NUM: A number from 1 to 10 which specifies the
line on which to put this title. The title can
be made up of up to ten lines of text.

2. TEXT:	 The text for this tide line. Each line can be
up to 64 characters of text.

3. COLQR: The color for the title. The available colors
are: RED, GREEN, BLUE, YELLOW,
MAGENTA, CYAN, and WHITE.

4. FONT: A font for the tide. The available fonts are:
SIMPLEX, DUPLEX, TRIPLEX,
COMPLEX, OLDENG, SCRIPT, ITALIC,
and GITAUC.

5. JUST. The justification scheme. You may
choose one of the following justification
schemes for the tide:

C or CENTER for a centered tide
R or RIGHT for a right justified title
L or LEFT for a left justified title

The default is to have the title centered.

S. HEIGHT. The size of each character of the title. You
must specify a number between 0.5 and
4.0. The default character size is 1.

7. ANGLE: The angle of rotation of the We sine. You
specify the angle by entering a number
between -90 and 90 degrees. The default
angle is 0 degrees which indicates a
horizontal We line. A negative_ value will
rotate the title line clockwise and a
positive angle will rotate the title
counter-clockwise.
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& ROTATE: The angle of rotation of each character in
the title. You may enter an angle between
0 and 360 degrees. The default angle is
0 degrees which indicates an upright
position.

9. MOVE: Specifies whether the title is to be moved.
You may move the We by the specified
coordinates. The coordinates are given
by character cells, rows and columns on
the display.

10. MORE: A yes/no switch which specifies whether
additional title lines are needed. You may
add additional title lines to the map by
entering Y for this parameter. Entering N
ends We entry.

Once you have finished all of the menus which you have
^r	selected, GEMS will ask you how to run the program.

Enter program execution mode: B (batch) or I
(Interactive)
GEMS>

'— Batch mode execution allows you to return to GEMS and
continue working while your map Is beirtg created. When the
map is complete, GEMS displays a message wherever you are
in that procedure stating thatthe creation of the map is finished.
Interactive mode execution completes the map while you wait.

When the map is completed in the interactive mode, it
composed on the screen while you wait. To exit from viewing
your county map, press the 156MINIM, and you will be
returned to the GEOMAP menu. In either case, the map will
be stored for later retrieval. An example of a State/County map
is provided in Figure 461.
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Chapter 5 - GEMS Fite Management
Facility

Many procedures in GEMS create or use data files. The GEMS
4^ File Management facility was created to manage these files. It

supports the creation, modification, and handling of GEMS files
as well as their storage and use. Files which are created by

c' GEMS functions are stored under the GEMS File Management
facility. They may be stored as DATASETS, GRAPHS,
TABLES, MAPS, and REPORTS. A description of each follows.

DATASETS are files which have been created by data entry,
importing a VAX file into GEMS, or through the use of one of
the other functions under GEMS which creates datasets.
There are also several on-line GEMS datesets which may be
accessed using the File Management facility. (See Chapter 9
for more information on these datasets.) Datasets hold

-,; information at the variable level and can be manipulated
through use of several GEMS functions including models and
mapping.

GRAPHS are files which have been created by the graphics
procedures or by the more specialized graphics functions
available under certain GEMS models.

TABLES are tabular listings of data which have been written
out by one of the GEMS functions, including Statistics (Chapter
6).

MAPS are created by the GEMS mapping functions available
under the Geodata Handling procedure.
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REPORTS are model output files which have been generated
by the models installed in GEMS.

Figure 5-1 is a reproduction of the File Management menu.
The first three capabilities are self-explanatory. You can use
the GEMS File Management OUTPUT procedure to display
any of the above data types. The EXPORT and IMPORT
capabilities allow the transfer of files to and from ;he VAX level.

To determine what files are contained in your GEMS user
dataset library you can use the LIST command at any menu
screen in GEMS. Simply follow the command with the data
type which you would like to look up, for example, LIST
DATASET. Remember that there are several components of
GEMS which have their own user inte rface, the EXAMS model
for example, and the normal GEMS commands and features
are not available within these components. When you exit from
such a procedure, you will be retu

rn
ed to the GEMS interface

where you will have access to all GEMS facilities again.

MENU: Fie Management

O^

1. Crests Dotsseta (CREATE)
2 Modify Dotesets (MODIFY)
3. Delete DotaseWGrapholTa bles/Maps/Repons (DELETE)
4. 

Output 
Datasets/GrepWTables/Maps/Reports (OUTPUT)

S. Expo
rt

 DetaseWGrapha/TablowMaps/Reports (EXPORT)
e. Import D&Usets/Graphs/TabloWMaps/Reports (IMPORT)
7. Chonp Status of Datasets/Graphs...atc. (STATUS)

Enter an option number or a procedure name (tn parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 5-1. File ManegernoW Menu

Each of the items in the menu above will be described in
sections that follow.
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5.1 Create Datasets (CREATE)

r..

The CREATE option gives you access to a number of functions
which can be used to create a completely new dataset or to
perform an operation on an existing dataset (such as SORT)
and create a new dataset in the process. When you select this
option, the menu in Figure 5 .2 appears. Each of the menu
options are discussed in this section.

You should remember that whenever you create anew dataset
(by whatever process), it is created as a temporary dataset.
Temporary datasets are automatically deleted at the end of
your GEMS session unless you save them. When you exit
GEMS, you will be given a list of all temporary datasets which
have been created and asked if you would like to save any of
them. You can save any or all datasets as needed.

MENU: Create Datasets

1. Create a dataset by data entry (ENTRY)
2. Use the VT100 dataset editor (VTCREATE)
3. Sot a dataset (SORT)
4. Merge two datasets (MERGE)
6. Concatenate two datasets (CONCAT)
6. Functional data extraction (FUNOM
7. Extract data from a dataset (EXTRACT)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS >

FIGURE 5-2. Create Datasets Menu

5.1.1 Create Datasets by Data Entry

This option allows you to create a new GEMS dataset in your
user dataset library. This new dataset can contain up to a total
of twenty variables. The parameter entry menu for this option
is shown below, and a discussion of each parameter follows.
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MENU: Create a Dataset by Data Entry

ref parrnname	 parameter description	 value Index

i. DATASET	 Name of the output dataset
2. NUMRECS Number of data reoords
3. TAG	 Tag field of the output dataset

Enter one or more combinations of*. reference or parameter name and
value(a) lreh 'valuet, raft value2 .... I or a command: HELP, NEXT. BACK
END, CLEAR, MV
GEMS>

FIGURE 5 .3. Create Dataset by Data Entry Menu
;r

1. DATASET : The name of the new dataset which you
are creating. This name must be unique

c in the system (i.e., neither a user dataset
nor a system dataset can exist which
already has this name). If you enter a
name used by a system dataset, it will not
be allowed. If the name is already in use
in your user dataset library, you will be
given the option to delete the existing
dataset (supersede it) and replace it with
the new dataseL

2. NUMRECS : The number of records in the dataset. All
o. variables must have the same number of

records when they exist in the same
dataset.

3. TAG: A descriptive field to help you in identifying
the contents of the dataset in the future.
It can be up to 60 characters long.

After completing the menu, enter', 	 to proceed. You will
recieve the following prompt:

Enter the name of the tint variable:
GEMS>
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Name the variable. The variable names must be unique within
a dataset. You will then see:

Enter variable type: I (integer), R (real), C (character
string)
GEMS>

GEMS understands three different variable types. They are:

1. INTEGER: Whole numbers only

2. REAL:	 Floating point numbers (decimal

r
numbers)

3. CHARACTER Simply treated as a group with no internal
STRINGS:	 processing or checking performed.

At this prompt you must pick the one which represents the
values which you are now entering. This prompt will be
followed by:

Enter (NUMRECS} values
(VARNAME) N
GEMS>

In the above example, GEMS will substitute the proper number
of values for (NUMRECS} and the variable name which you

o, have entered for (VARNAME) when this prompt is displayed.
You must enter the values for the variable which you are
currently defining. You will see successive prompts until you
have entered the number of values which you defined in the
first menu. ff you are entering numeric values, you should
know that a -999999 is interpreted by GEMS as a missing value.
You can use this, if necessary, as a'place-holder'.

Once you have entered all values for this variable, you are done
with it and the program will continue to the next variable. The
prompt Enter the name of the next variable: will appear and
the loop starts over again. To end this process, simply enter a
rc Upon completion, a message will be
displayed: Dataset (NAME) successfully created.
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Remember that any new datasets which are created during a
session are temporary and will be deleted at the end of the
session ff you do not save them.

5.1.2 Use VT100 Dateset Editor (VTCREATE)

This procedure provides another technique of data entry which
is very useful for you I you have access to V1`100 terminals.
VTCREATE enables you to enter your data using a full screen
data editor which also allows you to move around within the
file to correct any errors you might have made during the entry
process. The parameter entry menu for this option is shown
below, and a discussion of each parameter follows.

MENU: VTlW Dataset Editor
ref parmname	 perarneter description	 value Index

M
	

1. DATASET	 Name of the output dataset
2 TAG	 Tag field of ft MAW detaset

Enter one or more combinaftm of reference or parameter nanre and
value(s) [roll valuet, nW2 vsknZ ... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 5-4. Vr100 Dalaset Edhor Menu

n`

	

	
1. DATASET :. The name of the new dataset which you

want to create using the data editor.

2. TAG:

	

	 The description field which will be
associated with the new dataset. it
be up to W characters long.

After completing this menu, enter 9 to proceed to the
next screen. The parameters in this menu are also defined
below.
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a'

MENU: Define Variable Nl

ref pannname	 parameter description 	 value Index

1. VARIABLE	 Name of the output dataset
2 DATATYPE Data type of the variable (I,R,C)
3. WIDTH	 Width of the value field
4. MORE	 More variables? (Y,N)	 Y

Enter one or more combinations oft reference or parameter name and
value(s) fretl valuet, reM value2,...) or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 5-5. Define Variable # 1 Menu

1. VARIABLE : The name for the first variable in the file.

2. DATATYPE : The type of variable. Valid variable types
are (I)nteger, (R)eal and (C)haracter.

3. WIDTH: The column width allocated for input of
the data. This will be taken as the data
width for character variables in the new
file; however, for numeric variables it is
only used for data entry purposes.

4. MORE: A flag to determine if you have more
variables to be set up for this file. If you
do have more variables, then leave the
default YES. If you have finished with
your variable definitions, enter N for this
item. If you answer YES, you will continue
to get additional screens just like this one
to fill out. Once you have finished and
answer N, you will continue to the next
step.

After completing this screen, enter The program will
continue to the next screen If you are defining more variables.
Otherwise, you will enter the data editor. The data entry screen
will look something like this:
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GEMS DATA EDITOR Dataset: {NAME} 	 Fields: 1 Records: 1
+r+rrrrrrr:r+errrrrrrrrrrrrrrrr ♦+r»r»»++r+r+r++r»+rr:r+:rr
REC I f VARNAME)
1
f fff f rffrrfrf f f ►»ff►rrrrr»f rf f of r+f f rr rr r +++ :r rrr»»++rrrrr

Position data field with arrow keys and enter data

KEYPAD: t HELP 2 PGUP 3 PGDOWN 4 PGLEFT 5 PGRIGHT 6 TOP
7 BOTTOM 8 DONE 9 OUR

FIGURE 5.6. GEMS Data Editor Menu

The keypad refer to the keys on the numerical keypad on the
right of the VT100 keyboard. The field which you are currently
editing will be highlighted on your screen. After entering your

C data for the field, use a 'lXagr9 to move onto the next
field. Remember you can always use the arrow keys to move
back to a field which you have entered previously to correct
any mistakes you may have made.

The keypad key definitions are:

KEY	 DEFINITION

1 Display help information on how to use
the editor.

m	 2 Move back one page.
3 Move forward one page.
4 Move to the left one page.
5 Move to the right one page.
6 Move to the top of the dataset.
7 Move to the last page of the dataset.
8	 Done with data editing. Leave the editor

and create the file using the entered data.
9	 Quit editing. Leave the editor, but do not

create a file. (Abort the procedure)

As you saw in Figure 5-6, these definitions are displayed across
the bottom of the entry screens.
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When you finish your data entry, enterl z from the keypad to
signal that you have finished. You will then leave the editor and
the new dataset will be created containing the data you have
just entered. You will return to the main CREATE DATASETS
menu. If you abort the procedure by entering'' , no dataset
will be created and you will be returned to the main CREATE
DATASETS menu.

5.1.3 Sort a Dataset (SORT)

The SORT procedure allows you to create a new dataset by
sorting key variables within an-existing dataset. The dataset
can be sorted in either ascending or descending order. The
parameter entry menu for this option is shown below, and a
discussion of each parameter follows.

r
MENU: Sort a Dataset

rot parmname	 parameter description	 value Index
M'	

1. INSET	 Name of the Input dataset
.r	 2. KEYS	 Names of key variables	 (1)

3. ORDER	 Sorting order. A or D	 (t )
4. OUTSET	 Name of the output dataset
5. TAG	 Tag field of the output dataset

Enter one or more combinations of: reference or parameter name and
value($) (refl valuel, ref2 vatue2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 5.7. Sort a Dafasef Menu

1. INSET: The name of the dataset which you want
to sort. The output dataset will contain
the same information as this dataset, but
in sorted order.

2. KEYS: The variables which will be used to sort
the dataset. The first variable will be the
primary key (i.e., the order the dataset will
be sorted in). Any additional variables will
be used to sort the dataset within the
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order already defined by the variables
which were specified before it.

3. ORDER: The order in which the dataset is to be
sorted. Enter A for ascending order or D
for descending order.

4. OUTSET:	 The name of the new sorted dataset
which is being created.

5. TAG: A description field which may be up to 60
characters, long to help you remember
what is in this dataset in the future.

RII in the menu with your choices; enter ., 	to proceed to
the next step where you will see:

Enter program execution mode: B (batch) or I
(interactive)
GEMS>

If you are sorting a large dataset, batch execution is
recommended. Enter your choice and the sort will start at your
terminal or you will see a message informing you that the batch
job has been submitted. When the sort has been completed,
you will be returned to the CREATE DATASETS menu.

0% 	 5.1.4 Merge Two Datasets (MERGE)

The MERGE function allows you to create a new dataset from
two existing datasets by attaching the records from the second
dataset to those of the first. Optionally you may specify a
keyed merge in which case the datasets are first sorted by the
specified key variables and then merged.

Any two datasets may be merged to produce a new dataset.
The amount of space available on your disk governs the size
of the datasets which you may create, but we recommend that
you not merge datasets that are very large. The parameter
entry screen is shown below, and a discussion of each
parameter follows.
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MENU: Merge Two Datasets

rot parmname	 parameter description 	 value index

1. INSETI Name of the first Input dataset
2. INSET2 Name of the second Input dataset
3. KEYMERGE Key merge? (YES or NO)
4. KEYVARI Key variable of the first dataset
5. KEYVAR2 Key variable of the second dataset
6. OUTSET Name of the output dataset
7. TAG Tag field of the output dataset

Enter one or more combinations of reference or parameter name and
value(s) (reft valuet, ref2 vaiue2,...] dr a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 5.8. Merge Two Datasets Menu

C71

1. INSETI :	 The name of the first input dataset to be
used in the merge.

nr

2. INSET2 :	 The name of the second input dataset to
be used in the merge.

3. KEYMERGE : A YES here indicates a keyed merge, NO
means that the records will be attached in

—'	 the current order.

4. KEYVARI : The name of the variable to be used as
the key for the first dataset (i.e., the
variable by which to sort the records in the
first dataset). Required only N performing
a keyed merge.

5. KEYVAR2 : The name of the variable to be used as
the key for the second dataset (i.e., the
variable by which to sort the second
dataset). Required only R performing a
keyed merge.

6.OUTSET :	 The name for the new dataset to be
created by the merge.
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7. TAG:	 A description field which may be up to 60
characters long.

Complete the menu and enter	 to proceed to the next
step where you will see:

Enter program execution mode: B (batch) or I
(Interactive)
GEMS>

Batch execu tion is recommended unless these are ve ry small
datasets. Once you have made your choice, the procedure
will be executed. If you have selected batch mode, the system

^• will display a message informing you of the creation of the
batch job. You will then be returned to the CREATE
DATASETS menu. (If you selected interactive mode, you will

	

r,	 be unable to proceed until the procedure is completed.)

	

r	 5.1.5 Concatenate Two Datasets (CONCAT)

This procedure creates a new dataset by adding the records
fr

om the second dataset at the end of the records from the first
dataset.

The difference between the CONCATfunction and the MERGE
func

ti
on is that the CONCAT function requires two datasets

with the same organiza tion. This function simply adds records
from one dataset to the end of the other dataset. The MERGE

n` function, on the other hand, can merge two dissimilar datasets
together with no variables in common (unless you are doing a
keyed merge, in which case there must be at least one variable
in common).

Before you begin concatena
ti
on, there are a couple of

important things to remember:

• Both files you will use in the concatenation must be of
identical format and have identical variables.

• The sequence of the two files must also be the same.
If the files have the same format and the same variables,
but in a different order, the process will not works
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Before you begin concatenation, verify the format and
sequence of both datasets. (You can do this using the Output
option of Fie Management, described in section 5.4.1.) The
two source files used are unchanged. The parameter entry
menu for this option is shown below, and a discussion of each
paramenter follows.

MENU: Concatenate Two Datasets

ref parrnname	 parameter description	 value index

1. INSETi	 Name of the first-input dataset
2. INSE1`2	 Name of the second Input dataset
3. OUTSET	 Name of the output dataset
4. TAG	 Tag field of the output dataset

Enter one or more oombkwtbm of reference or parameter name and
value(s) bell values. ref2 value2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 5-9. Concatenate Two Datesets Menu

1. INSETI :	 The first dataset which is to be used in the
concatenate operation.

2. INSET2 :	 The name of the second dataset which is
to be used in the concatenate operation.

3.OUTSET : The name of the new dataset which will be
created which holds the records from the
two input datasets.

4. TAG:	 A description field which may be up to 60
charapters long.

Complete the menu and enter MOM to proceed to the next
step where you will see the prompt:

Enter program execution mode: B (batch) or 1
(Interactive)
GEMS>
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N

IN 0

a,

Batch execution is recommended. Once you have made your
choice, the procedure will be executed. If you have selected
batch mode, the system will display a message informing you
of the creation of the batch job. You will be returned to the
CREATE DATASETS Menu.

5.1.6 Data Transformation (TRANSFORM)

The Data Transformation procedure allows you to create a
subset of an existing dataset by extracting specific variables
and by creation of new variables through arithmetic
operations. The calculation of a new variable is accomplished
by specifying a new variable name followed by an equal sign
and the equation to be used. Items to the right of the equal
sign must be variables already defined in the inset dataset or
constants connected by a mathematic operator or function.
Acceptable mathematical operators and functions include:
plus (+), minus H, multiplication (*), division (n,
exponentiation (**), concatenatior 1, LOG10 (base 10), LOG
and EXP. The HELP command offers examples of equations.

You can also simply extract specific variables from a dataset.
At the 'equation' parameter, enter tree new variable name
followed by the equal sign, with the name of the input variable
after the equal sign. For more than one variable, enter only
the reference number (3) for the Oequation u parameter. GEMS
will then prompt you for a series of newfinput variable pairs.
The parameter entry menu for this option is shown below.

MENU: Data Transformation
ref parmra me parameter description	 value	 Index

1. INSET Name of the Input dateset
2. OUTSET Name of the output dataset
3. EOUATION Equations for the output variables	 (1)
4. TAG Taff field of the output dataset

Enter one or more combinations of: reference or parameter name and
value(s) (ref1 valuel, ref2 value2 .... I or  command: HELP, NEXT, BACK,
END, CLEAR, EXR
GEMS>

FIGURE S 10. Data Transformatlon Menu
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1. INSET:	 The name of the input dataset whose
variables you want to be transformed.

2. OUTSET :	 The name of the new output dataset
which will be created by this procedure.

3. EQUATION: The equation(s) to be used to perform the
extractions or transformations to be done
during the extract operation. See the
rules above for how to format an equation
for extract. If you are entering more than
one equation, enter only the "ref" number
and GEMS will revert to prompt mode and
prompt you for that parameter. Be sure
to check over your equations before
proceeding.

4. TAG:	 A description field of up to 60 characters.
k.

After completing the menu with your choices, enter NEXF' to
proceed to the next step where you will see:

Enter program execution mode: B (batch) or 1
(Interactive)

—	 GEMS>

Batch execution is recommended unless these are very small
rn datasets. Once you have made your choice, the procedure

will be executed. If you have selected batch mode, the system
will display a message informing you of the creation of the
batch job. You will be returned to the CREATE DATASETS
Menu. (If you had selected interactive mode, you will be unable
to proceed until the procedure is completed.)

5.1.7 Extract Data From a Dataset (EXTRACT)

This procedure allows you to create subsets of existing GEMS
datasets from larger existing datasets. You may set the
criteria, such as the value(s) or range of values for selected
variables to filter out undesired data. The parameter entry
menu for this option is shown below, and a discussion of each
parameter follows.
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MENU: Extract Data from a Dataset

ref	 parmname	 parameter description	 value	 index

1.	 INSET Name of the Input datasat
2.	 VARSRCH Names of variables to search on 	 (1)
3.	 VARVALUE Values of variables to search on	 •	 (1)
4.	 LOGIC Logical option (AND, OR)	 AND
5.	 OUTVAR1 Names of the output variables	 •	 (1)

B.	 OUTSET Name of the output dataset
7.	 TAG	 . Tag field of the output dataset

Enter one or more combinations of. reference or parameter name and
value(s) (reft vaiuel, ref2 value2 .... ] or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS >

FIGURE 5-11. Extract Data from a Dateset Menu

1. INSET:	 The name of the dataset from which you
wish to make a subset.

2. VARSRCH : The search variables to be used in making
the extracted subset. You may choose
any variable present in the input data set.

3. VARVALUE : The search criteria to be applied to the
search variable. You may specify a
specific value or a range of values in the
following format.

rn
INPUT FORMAT	 EXAMPLE

Value	 1
minimum:	 0:
maximum:	 :100
mimmax	 0:100

You may also specify a sub-string for a
character variable to be searched. For
example, if the state/county FIPS code is
stored as a 5-digft character string you
could enter 19 to retrieve all values for
state FIPS code 19.
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4. LOGIC: If you have selected more than one
search variable, you must specify the
logic to be applied. If you select AND, a
record must meet all specified search
criteria in order to be extracted; should
you select OR, it must only meet one of
the specified criteria.

5.OUTVAR : The name(s) of the variable(s) which
should be included in the new output
dataset. It should be noted that the
search variables are not automatically
selected. If you want them in the new
dataset, you must list them here again.

6.OUTSET:	 The name of the output dataset which will
r	 be created with the extracted variables.

7. TAG: A description field of up to 60 characters
to remind you of what is in the output
dataset.

...........
Once you have filled the menu with your choices enter :wsa
to proceed to the next step where you will see the following
prompt:

^.	 Enter program execution mode: B (batch) or I
(Interactive)
GEMS>

Batch execution is recommended unless these are very small
data sets. Once you have made your choice, the procedure
will be executed. If you have selected batch mode, the system
will display a message informing you of the creation of the
batch job. You will be returned to the CREATE DATASETS
Menu. (If you had selected interactive mode, you will be
unable to proceed until the procedure is completed.)
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5.2 Modify Datasets (MODIFY)

The MODIFY procedures allow you to edit a dataset to change
values in lit, add records, delete records or to modify attributes
such as the name of the dataset or the names of the variables
contained in the dataset.

You may orily edit or alter attributes for the datasets contained
in your user dataset library. You may not alter system-installed
datasets.

MENU: Mod ify Datasets

1. Edit a Dataset	 (EDIT)
2. Use the VT100 Data Editor 	 (VTMODIFY)
3. Add Records to a Dataset	 (ADDREC)
4. Delete Records from a Dataset	 (DELREC)
5. Modify Dataset Attributes	 (ATTRIBUTE)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP opt ion, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURES-12. Modify Derasets Menu

Just enter a number between 1 and 5 to modify your dataset.

5.2.1 Edit a Dataset (EDIT)

This procedure allows you to modify the values in an existing
GEMS dataset. When you invoke this procedure, you will be
first asked some questions to determine which dateset you
would like to edit.

Enter the name of the Input dataset
GEMS>

Once the dataset has been selected, you must then specify
the va riable which you would like to edit:

Enter the name of the variable to be edited
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Now you must enter the record number to be changed and the
new value to be assigned to that record number:

Enter a record number
GEMS>

Enter a new value
GEMS>

To end edi
ti
ng, enter a l ^ at the Enter a record

number prompt. You will be returned to the Enter the name
of the variable to be edited prompt. You may then choose
another variable or enter a ttfittlin to end the proce-
dure.

r	 5.2.2 Use the VT100 data editor (VTMODIFY)

This procedure allows you to use the V 17100 data editor to
modify an exis

ti
ng dataset's values. The parameter entry

menu for this option is shown below, and a discussion of each
parameter follows.

MENU: Modify a Dataset by V11OO Data Ed
it

or

ref parmname	 parameter description	 value index

1. DATASET	 Name of the input dataset
2- VARIABLS	 Names d the variables	 -

Enter one or more combinations of.. reference or parameter name and
value(s) [ret1 valuer, ref2 value2 .... I or a commend: HELP. NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 5. 13.  Modify a Pateset by Vr100 Data Editor Menu

1. DATASET : The name of the dataset which you wish
to modify.

2. VARIABLS : The variables which you wish to edit. You
may thus protect against changing the
values of any variables except the ones
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you select here. The default is to edit all
the variables in the dataset.

Once you have selected the dataset and variables which you
will be editing, enter'WEX to enter the editor. Once you are
in the editor, it behaves as described previously in Section
5.1.2 under the CREATE menu. Please see that section for a
description of the editor.

When you exit from the edtor, the updates will be performed
on the dataset you have edited. Should you quit from the editor
(key 9 on the keypad), no modfications will be made to the
dataset.

5.2.3 Add Records (ADDREC)

This procedure is used to add additional records to an already
existing dataset. The parameter entry menu for this option is
shown below, and a discussion of each parameter follows.

MENU: Add Records to a - Aaset

ref pamurame	 parameter description 	 value index

1. DATASET	 Name of the Input dataset
2. RECNUM	 Preceding record number

Enter one or more combinations of: reference or parameter name and
value(s) (reh valuel, ref2 velue2 .... i or a command: HELP, NEXT, BACK,
END, CLEAR, EXR
GEMS>

FIGURE 5-14.  Add Records to a Dataset Menu

1. DATASET : The name of the dataset to which you will
add records.

2. RECNUM : The number of a record in the data file.
Enter the record number preceding the
one to be entered. (You should enter
00• if the record is to be added at the top.)
If you use the default the new records will
be added at the end of the dataset.
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Enter values for the menu items; enter NEXT to proceed to
the next step where the system will display which record num-
ber you will be entering and then prompt you for a value for
each variable in the dataset. After each record,you are asked
N morecorerds will be added. if you answer ::;YES , the loop
will repeat; If Ift the update will be performed and a
message displayed to inform you of the successful completion
of the update.

52.4 Delete Records (DELREC)

The Delete Records procedure allows you to delete a data
record from an existing dataset in your user dataset libra ry .
The parameter entry menu for this option is shown below, and
a discussion of each parameter follows.

MENU: Delete Records from a Dataset

ref perrnname	 parameter description	 value Index

1. DATASET	 Name of the dataset
2. VARIABLE	 Names of the verification variable

Enter one or more combinations of: reference or parameter name and
value(s) Ireh valuel, ref2 valus2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 5. 15. Delete Records from a Dateset Menu

1. DATASET : The name of the dataset from which you
will be deleting records.

2. VARIABLE: An optional verification variable. If you
specify a variable name here, that
variable's value will be displayed before
the value is deleted. The defau

lt
 assumes

no veri
fi

ca
ti
on variable.

When you have filled in the menu, enter MW to proceed to
where you will see:
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Enter a record number for record deletion
GEMS>

If you have entered a verification variable, when you enter the
record . number, GEMS tells you the current data value and
asks you to verify that it is deleting the proper record.

Variable AREA in record # 7 = 2.5
Enter YES or NO to confirm the record deletion
Default as YES
GEMS>

Enter ; to delete (or ;;tttge r..ern You will then be
asked for the next record number you wish to delete. if you
have specified all of the records you would like to delete, enter
a 011#11MAW and you will be asked to Enter GO to begin
processing. This is your last chance to change your mind.90 to abort the record deletion; to delete, enter .w .
You will be returned to the MODIFY menu when the deletion is
complete.

5.2.5 Modify Dataset Attributes (ATTRIBUTE)

The ATTRIBUTE procedure allows you to modify various
attributes of your datasets such as the name, tag field or
variable names. The parameter entry menu for this option is
shown below, and a discussion of each parameter follows.

.y
MENU: Modify Dataaet Attributes

rot	 pannnsme	 parameter description	 value	 index

1.	 CATEGORY Data Category 	 DATASET
2.	 OLDNAME Current dataset name
&	 NEWNAME New dataset name
4.	 NEWTAG Current dataset tag field
S.	 OLDVARS Current dataset variable names •	 (f )
6.	 NEWVARS New dataset variable names	 '	 (1)

Enter one or more combinations of reference or parameter name and
value(*) [roll valuel, ref2 value=,...[ or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 516. Modify Dataset Attributes Menu
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1. CATEGORY: The GEMS File Management category
you will be operating on. These are
DATASET, GRAPH, TABLE, MAP or
REPORT. See the start of this chapter for
an explanation of each data category.

2. OLDNAME : The name of the file for which you will be
modifying one or more of the attributes.

3. NEWNAME : The new name which you would like to
have the file named. You need only
specify this if it is different from the
OLDNAME.

4. NEWTAG : The parameter used to change the tag
field associated with the file. The tag field

C`	 is a field of up to 60 characters which can
be used to describe the contents of the

M	 file for future reference.

5. OLDVARS : The information for the modifications you
6. NEWVARS : would like to make to your dataset, map,

graph, or report in the format shown.
(Variable names are applicable only to
datasets.)

When you have filled the menu, enter	 to perform the
a, modifications. The system will display a message informing

you of the successful attribute modification and then return you
to the modify menu.

5.3 Delete Datasets/Graphs/Tables/
Maps/Reports (DELETE)

The DELETE procedure allows you to clean up your GEMS
user dataset library by deleting any old datasets (or graphs...)
which you no kxtger need access to. Remember that on the
VAX Cluster, any files which have not been accessed within 45
days will be written to tape and deleted. This includes any
GEMS datasets or graphs, etc. which you are maintaining in
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your user dataset library. You should use this DELETE
procedure to keep your GEMS disk area cleaned up of
datasets which you no longer need.

After making a selection from this menu, you will be asked to
provide the names of the items to be deleted. You will then be
asked to Enter GO to begin processing.

This is your last chance to change your mind. Once you enter
MGM the delete will be performed and you will be retu rn

ed to
the main DELETE menu. The parameter entry menu for this
option is shown below.	 '

MENU: Delete Datasete/Graphs/Tables/Maps/Reports

t. Delete Datasets (DELDATASET)
2 Delete Graphs (DELGRAPH)
3. Delete Tables (DELTABLE)
4. Delete Maps (DELMAP)
5. Delete Reports (DELREPORT)

Enter an op tion number or a procedure name On parentheses) or a
conwrmt: HELP, HELP op tion, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 5. 17. Delete Dafasefs/Gntphs/Tables/Maps/Reports
Menu

5.4 Output Datasets/Graphs/Tabies/
Maps/Reports (OUTPUT)

The OUTPUT procedure allows you to display the information
which is contained in a GEMS dataset, graph, table, map, or
report. The Review a Dataset and Review a Graph functions
will be discussed below. As all of the other func

ti
ons are

equivalent to the Review a Graph func
ti
on in terms of their user

interac
ti
on, they will not be discussed specifical ly .
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MENU: Output Datasets/Graphs/Tables/Maps/Reports

1. Review a Dataset (DATASET)
2. Review a Graph (GRAPH)
3. Review a Table (TABLE)
4. Review a Map (MAP)
5. Review a Repo rt (REPORT)

Enter an option number or a procedure name Qn pa
rentheses) or a

command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 5-18. Output Datasets/Graphs/Tables/Maps/Reports
Menu

5.4.1 Review a Dataset (DATASET)

This procedure allows you to display the values associated
with the variables in a GEMS dataset. The parameter entry
menu for this op

ti
on is shown below, and a discussion of each

parameter follows.

MENU: Review a Dataset

ref parmname	 parameter description	 value index

1. DATASET	 Name of the dataset
2. VARIABLS	 Names of the output variable 	 •	 (1)

Enter one or more combinations of.. reference or parameter name and
value(s) [reft valuet, ref2 value2 .... I or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURES-19. Review a Dataset Menu

1. DATASET: The name of the dataset which is to be
reviewed. This can be either a
system-installed or a user dataset.

2. VARIABLS : The names of the variables which are to
be displayed. Up to 20 va riables may be
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entered. The default will display all of the
variables in the dataset.

To proceed to the next step where the selected variables will
be displayed, enter 'RM . You cannot display more than
120 characters across the screen. Should you attempt to
display more than this, the excess will be displayed on
successive screens.

The display will look like the following example:

Data Ust of Dataset: CUMATE 	 Number of records — 38700

REC # I MONTH
1	 i

2	 I	 2
3	 I	 3

Press RETURN to page forward, enter Pnnn to position the sta rting
record of the neod page, enter BACK to reselect variables, or enter END
to stop
GEMS>

FIGURE 520. Review Variables Menu

As you can see, you may now move around within the dataset
to display the sec

ti
ons of interest to you. Once you have

finished reviewing the dataset, enter XWOR and you will be
returned to the main OUTPUT menu.

o^

There are several other commands available as you scan a
dataset:

PASS: Moves along the output record to display
variables further along. Used where the
record being displayed has more
variables than can be displayed on one
screen.

START:	 When PASS has been used, START
allows you to reposition the display at the
start of the record.
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GROUP N: Displays the specified group. If no group
is specified, then the next group is
displayed.

FIND: Allows you to search for specific variable
values. (FIND VAR_1 = VALUE 1;
VAR 2 - VALUE_2...) Up to five
variablelvalue pairs may be specified with
the command. The FIND command will
search for records which contain the
specified variable/values

5.4.2 Review a Graph (GRAPH)

This procedure allows you to review a graph which was created
previously. You must be on the device type for which the graph
was originally created in order to review the graph.

When you select this option you will see the prompt:

Enter the name of the graph to be reviewed
GEMS> .

After giving the graph name, the graph will be displayed at your
terminal. After the graph is displayed, you will be returned to
the main OUTPUT menu.

Remember, the other review functions (TABLE, MAP, and
REPORT) function the same as GRAPH. You simply name the
item and it will be displayed for your review.

5.5 Export Datasets/Graphs/Tables/
Maps/Reports (EXPORT)

The EXPORT procedure allows you to output GEMS datesets,
graphs, tables, maps or reports from the GEMS file
management system to files in your VAX directories to be
manipulated outside of GEMS.
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This procedure is particularly useful in exporting files to be
downloaded to a PC for local processing.

MENU: Export a Dataset from the GEMS System

1. Convert a GEMS Dataset to VAX Flea (G2VAX)
2. Convert a GEMS Dataset to SAS Flea (G2SAS)
3. Convert a PEMS Dataset to a .DBF File (G2DBF)
4. Convert a GEMS Dataset to a .DIF Flo (G2DIF)
S. Convert a GEMS Graph to a Graphics File (G2GRAPH)
6. Convert a GEMS Table to a Table File (G2TABLE)
7. Convert a GEMS Map to a Map File (G2MP)
8. Convert a GEMS Report to a Report File (G2REPORT)

Enter an option number or a procedure name (in parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 521. Export a Dataset from the GEMS System Menu

r	 5.5.1 Convert a GEMS Dataset to a VAX Format
(G2VAX)

This option allows you to convert a GEMS dataset to a flat
ASCII VAX file. This can be very useful if you need to print or
format the data for a report or download the data to a PC for

_	 local processing.

I"	 Up to 200 variables from the specified dataset may be specified
cr for conversion, or you can convert the entire dataset. The

default •*' value will convert the entire dataset. A header
record containing names of all the variables is added to the
output file for the VAX. Actual data begins on the second
record.

Additionally, a description file named (FILENAME}.DSC will
also be created listing the variable name, description and type
of each variable written to the exported file. The parameter
entry menu for this option is shown below, and a t:1scussion
of each parameter follows.
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MENU: Conve
rt a GEMS Dataset to VAX Files

ref parmname	 parameter description 	 value index

1. DATASET	 Name of the dataset
2. OUTPUT	 Name of the output VAX file
3. VARIABLE	 Names of the output variables	 '	 (1)

Enter one or mo
re combinations of* reference or parameter name and

value(s) [raft valuer, re 12 value2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT

GEMS>

FIGURE 522. Convert a GEMS Dataset to VAX Files Menu

1. DATASET : The name of the dataset which you are
converting to a VAX file.

2. OUTPUT: The name of the VAX file to be created.
This can be a string of up to 60 characters.
You may include-an optional device and
directory to write the file to. If you do not
specify one, the file will be written to your
defau

lt

 directory .

If you are writing out a mu
lt

iple group
GEMS dataset, you will have several files
created. One VAX file will be created for
each group in the GEMS dataset. The
filenames will have a single dig

it

 postfixed
to them to indicate which g roup's data it
contains.

3. VARIABLE: You may optionally specify a list of
variables to be conve rted. You may
specify up to 200 va

ri
ables to be wri tten

out. If you do not specify anything here,
the defau

lt
 is to conve rt all variables in the

dataset.

When you have completed the menu, enter AW and the
procedure will be executed. When it finishes it will display a
message: ASCII file XXX.DAT successfully created, Format
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description file )=.DSC created and you will be returned
to the main EXPORT menu. .

5.5.2 Convert a Graph to a Graphics File
(G2GRAPH)

This procedure allows you to output a graph from your GEMS
user dataseit library to a VAX file. Ti-.. s can be useful in allowing
you to send the graph to another user or to download the
graph to a PC capable of displaying it. The parameter entry
menu for this option is shown below, and a discussion of each
parameter follows.

MENU: Convert a GEMS Graph to a Grarr cs Flo

ref parmname	 parameter description	 value index

i. GRAPH	 Name of the GEMS graph dataset
2. OUTFILE	 Names of the output graphics No

Enter one or more combination of-. reference or parameter name and
valu(s) lreh valuet, ref2 value2 .... ] or a command: HELP, NEXT, BACK
END, CLEAR, EX T
GEMS>

FIGURE 5.23. Co~ a GEMS Graph to a Graphics File Menu

1. GRAPH:	 This is the name of the GEMS graph which
will be written out to a VAX file.

2.OUTFILE : The name of the VAX file which the graph
wil: oe written out to.

Enter the ' " command to execute the procedure when
you have campleted the menu. When the procedure has been
completed, the system will display a message to let you know.
It will then return you to the OUTPUT menu.
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5.6 Import Datasets/Graphs/Tables/
Maps/Reports (IMPORT)

The IMPORT procedure allows you to take a file in your VAX
directory and install it in your user dataset library as the
appropriate type of file (dataset, graph, etc.).

MENU: Import Datasets/Graphs/Tades/Maps/Reports

r^

Art

t. Convert a VAX Fie to a GEMS Dataset (VAX2G)
2. Convert a SAS Fie to a GEMS Dataset (SAS2G)
3. Convert a Graphics Fie to a GEMS Graph (GRAPH2G)
4. Convert a Table Fie to a GEMS Table (TABLE2G)
S. Convert a Map Fie to a GEMS Map (MAP2G)
6. Convert a Report Fie to a GEMS Report (REPORT2G)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 524. Import Datasefs/Graphs/Tables/Maps/Reports
Menu

Select a procedure from the six listed by entering either the
number or the command. These procedures allow you to
import files created outside of GEMS into the GEMS catalog

01	
as new datasets. These newly created datasets may be used
in any of the other operations within GEMS. You must
remember that ASCII files which are to be cataloged must have
a fixed record format for variable data fields.

We will explore three of the above options that represent the
entire list in functionality.

e Convert a VAX File to GEMS Dataset

e Convert a SAS File to GEMS Dataset

e Convert a Graphics File to GEMS Dataset
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The Convert a Map File is the same as the Convert a Graphics
File, and the remaining procedures are the same as the
Convert a SAS File, so they will not be discussed individually.

5.6.1 Convert a VAX File to a GEMS Dataset
(VAX2G)

This procedure converts a VAX file to a GEMS dataset in your
user dataset library. The VAX file which this procedure
accesses must be a fixed format file. In other words, the data
fields must have fixed positions on each record in the file. You
may create this file by any means available including the VMS
editor. The GEMS dataset which this procedure creates may
be accessed by all other GEMS functions. The parameter
entry menu for this option is shown below, and a discussion
of each parameter follows.

MENU: Comrert a VAX Flo to a GEMS Dataset
rot parmname	 parameter description	 value index

1. INSET	 Name of the Input VAX file
2. NHEADERS Number of header records	 (t )
3. OUTSET	 Name of the output GEMS dataset
4. TAG	 Tag field of the output dataset

Enter one or more combinations of-. reference or parameter name and
value(s) Ireh valuel, ref2 value2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 525. Convert a VAX File to a GEMS Dataset Menu

1. INSET: The name of the input VAX file. This is the
file from which the new GEMS dataset will
be created.

2. NHEADERS : The number of records in the file which
should be skipped bdfore the conversion
process is started. This allows you to
place some textual information or field
markers in the file while creating it to help
yourself out, but have GEMS ignore that
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information while creating the new
dataset.

3. OUTSET :	 The name of the new dataset which will be
created from the input VAX file.

4. TAG:	 A 60 character desc ription field.

Complete the menu and enter Mid to proceed to the next
step where you will see:

Enter the name of the Iat data field in the VAX file

The name that you enter will be the name of the variable in the
GEMS dataset. You will also be asked to identify the type of

r- field (I)nteger, (R)eal, (C)haracter, and the length of the field.
This process will be repeated until you have specified name,
type, and length for all fields in the new dataset. Once all fields

^f have been defined, the VAX file conversion will begin. When
the process is complete, the system will display the following
message and retu

rn
 you to the IMPORT menu.:

GEMS dataset {OUTSET} successfully created

5.6.2 Conve rt a SAS File to a GEMS Dataset
(SAS2G)

01 This procedure allows you to convert a SAS file to a GEMS
detaset. The parameter entry menu for this op tion is shown
below, and a discussion of each parameter follows.

MENU: Convert a SAS Fie to a GEMS Dataset

ref pannneme	 parameter description 	 value index

t. INSET	 Name of 4he Input SAS fie
2. OUTSET	 Name of the output GEMS dataset
3. TAG	 Tage field of the output dateset

Etter one or more combinations of reference or parameter name and
value(s) lrefr valuer, re 12 value2 .... I or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 526. Convert a SAS File to a GEMS Dataset Menu
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1. INSET:	 The filename of the SAS file to be
converted.

2.01LITSET :	 The name for the new GEMS dataset
which will be created by this procedure.

3. TAG:	 A description field of up to 60 characters
for the new dataset.

The variable names and field sizes will be retrieved from the
SAS file which is being converted. Once your information is
entered in the indicated format, use the Aow command to
complete the conversion of the file. When the conversion has
been completed, the system will display a message:

GEMS dataset {OUTSET} successfully created.

5.6.3 Convert a Graphics File to a GEMS Dataset
(GRAPH2G)

This procedure allows you to enter a graphics file into your
GEMS dataset library. The parameter entry menu for this
option follows, and a discussion of each parameter follows.

MENU: Convert a Graphics Fie to a GEMS Graph

ref parmrams	 parameter description 	 value index

t. INFILE Name of the graphics fie
2. FORMAT Fie format: SAS or VAX
& TERM Output terminal type: TEK or ASCII
4. GRAPH Name of the output graph dataset
S. TAG Tag field of the output graph dataset

Enter one or more combinations of: reference or parameter name and
value(s) [refr valuer, re12 value2,...] or a command: HELP, NEXT, BACK
END, CLEAR, MU
GEMS>

FIGURE 527. Comrerr a Graphics File to a GEMS Graph Menu
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1. INFILE : The name of an existing VAX graphics file
to be imported into the GEMS file
management system.

2. FORMAT: Either of two GEMS graphics file formats:
SAS and VAX. A SAS graphics file is
created by a SAS graphical procedure,
while a VAX graphics file contains escape
sequences which may be created by
PLOT10 or FORTRAN 1/0 routines.

3. TERM:	 The terminal device required for the
graphics display may be either a
Tektronix device (TEK) or an ASCII
terminal.

4. GRAPH:	 The name for the graph in your graph
library.

N,

5. TAG :	 This is a 60 character description of what
the graph is displaying.

After entering your information, only the NEXT"' command is
required to complete the process. Once finished, the system
will display a message to let you know that the graph was
successfully created.

o,	 5.7 Change Status of Datasets/Graphs/
Tables/Maps/Reports (STATUS)

These procedures allow you to make a temporary dataset (or
graph, etc.) permanent. Remember that temporary datasets
are deleted automatically when you exit from GEMS while
permanent datasets will be retained for later use.

Detasets not accessed for 45 days will be automatically
archived by TAPESYS on the VAX Cluster. You should delete
any unnecessary datasets before this happens.
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MENU: Change Status of Datasets/Graphs(rables/Maps/Repons

1. Save Temporary Datasets (SAVEDATASET)
2. Save Temporary Graphs (SAVEGRAPH)
3. Saw Temporary Tables (SAVETABLE)
4. Saw Temporary Maps (SAVEMAP)
5. Save Temporary Reports (SAVEREPORT)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK CLEAR. EXIT, TUTOR
GEMS>

FIGURE 528. Change Status Menu

All of the SAVE functions work exactly the same so only the
SAVEDATASET function will be described below.

5.7.1 Save Temporary Dataset (S"EDATASET)

This option allows you to save selected datasets in your user
dataset library. When it is selected, you will be asked:

Enter the name of the 1st temporary dataset to be
saved
GEMS>

After you enter the name, you will be asked to name additional
datasets to be saved. Enter all of the datesets that you would
like to save, followed by a WWAVIUM. The dataset
entries will be changed to reflect their new status. When the
procedure ends, you will be retumed to the main menu for this
secdor.

The other four SAVE functions are identical to the Save Dataset
function. You need only substitute the name of the item to be
saved.
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6 - Statistics

The STATISTICS operation gives you the ability to run a variety
of statistical analyses on the numeric variables contained in
GEMS datasets. This procedure uses library routines from the
International Mathematical and Statistical Library (IMSL) and
the Statistical Analysis System (SAS) to perform its
computations.r.
The statistical procedures available in GEMS are defined by
the type of procedure and are Misplayed in the STATISTICSwr	 main menu.

MENU: Statistics 	 -

t. Contingency Tables 	 (CT)
2. Descriptive Statistics 	 (DS)
3. Simple Regression	 (SR)
4. Multiple Regression	 (MR)

o,
	

Enter an option number or a provedure name (In parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE &I. Statistics Menu

6.1 Contingency Tables (CT)

This procedure enables you to tally observations into a
two-way contingency table on two variables at a time and
perform a contingency table analysis. Each variable is divided
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into .three equal ranges between the maximum and the
minimum of that variable. The chi-square analysis is performed
on the table. The chi-squared value, degrees of freedom, the
mean and standard deviation of the chi-squared are provided.
The parameter entry menu for this option is shown below, and
a discussion of each parameter follows.

MENU: Contingency Tables

ref parrnname	 parameter description	 value index

s: DATASET	 Name of the Input gataset
2. VARI	 Name of the First Variable
3. VAR2	 Name of the Second Variable
4. TABLE	 Name of the Output Table
5. TAG	 Tag Field of the Output Table

Enter one or more combinations of •. reference or parameter name and
value(s) belt values, reM value2 .... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 6.2. Contingency Tables Menu

1. DATASET : Name of the dataset containing the
variables to be used in the contingency
table.

2. VAR1 :	 First variable to be used in the
cr	 contingency table.

3. VAR2 :	 Second variable to be used in the
contingency table.

4. TABLE:	 Name of the output table being created
by this procedure.

5. TAG:	 Description field for the output table
being created by this procedure.

Fill in all menu entries and enter ", to execute the proce-
dure. The output will be stored as atable in your GEMS dataset
library.
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6.2 Descriptive Statistics (DS)

This procedure provides access to statistical routines which
perform statistical analyses on the variables contained in
GEMS datasets. These procedures compute statistics on the
distribution of the numerical variables of the dataset.

MENU: Descriptive Statistics

t. Simple Statistics	 (MEAN)
2. Unlvariate Statistics	 (UNIVARIATE)
3. Percentile Statistics 	 (PERCENTILE)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 63. DescdpWe Statistics Menu

w-	
6.2.1 Simple Statistics (MEAN)

This procedure computes distribution Statistics such as the
mean, standard deviation, variance, minimum value, maximum
value, sum, went of variation, and N (the number of
non-missing values). The parameter entry menu for this option
is shown below, and a discussion of each parameter follows.

a
	

MENU: Simple Statistics

ref porn name	 parameter description 	 value Index

1. DATASET	 Name of the Input Dataset
2. VARIABLE	 Name of the Input Numeric Variables	 (t )
3. TABLE	 Name of the output Table
4. TAG	 Tag Field of the Output Table

Enter one or more combinations of.. reference or parameter name and
value(s) [refI vafuel, re42 value2 .... I or a command: HELP. NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 64. Simple Statistics Menu

You may specify more than one variable for this procedure.
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1. DATASET: Name of the dataset containing the
variable from which the statistics will be
computed.

2. VARIABLE: Variable(s) for which the statistics will
be generated.

3. TABLIE:	 Name of the output table being created.

4. TAG:	 Description field for the output table
being created by this procedure.

Complete the menu and enter WW5 to execute the proce-
dure and display the results. This is followed by:

W
Table {table} successfully completed.

GEMS will substitute that name of output table that you entered
N	 for (table}. When the procedure is completed, you will be

returned to the DESCRIPTIVE STATISTICS menu (Figure 6-3).

6.2.2 Unlvariate Statistics (UNIVARIATE)

This procedure is a more comprehensive analysis on the
variables, providing order statistics in addition to those
provided by the mean procedure. These include quartiles,
highest and lowest five, kurtosis, and skewness measures.

o,	The parameter entry menu for this option is shown below.

MENU: Unhra Wo Statistics

ref per name	 parameter description 	 value Index

1. DATASET	 Name of the Input Dataset
2. VARIABLE	 Name of the Input Numeric Variables 	 (1)
3. TABLE	 Name of the Output Table
4. TAG	 Tag Field of the Output Table

Enter one or more combinations ot •. reference or parameter name and
value(s) (refl valuel, re12 value2 .... I or a command: HELP, NEXT,
BACK, END, CLEAR, EXIT
GEMS>

FIGURE 65. Untvarlate Stedstics Menu
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1. DATASET : Name of the dataset containing the
variable to use.

2. VARIABLE: Variable for which the statistics will be
generated.

3. TABLE:	 Name of the output table being created.

4. TAG:	 Description field for the output table
being created by this procedure.

Complete the menu and enter #iSit . to execute the proce-
dure and display the results. This is followed by:

Table {table} successfully completed.

GEMS will substitute the name of the output table that you
entered for {table}. When the procedure is completed, you
will be returned to the DESCRIPTIVE STATISTICS menu.

6.2.3 Percentile Statistics (PERCENTILE)

This routine produces equidistant percentiles and maximum
and minimum values on a single numeric variable. You can

_ choose the number of percentiles that are desired, e.g., N you
choose four percentiles, the routine will generate quartiles. The
parameter entry menu for this option is shown below, and a
discussion of each parameter follows.
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MENU: Percentile Statistics

rot pannname parameter description 	 value Index

1. DATASET Name of the Input Dataset
2. VARIABLE Name of the Input Numeric Variables 	 (t )
3. LEVELS Number of the Percent

il

e Levels
4. TABLE Name of the Output Table
5. TAG , Tag Field of the Output Table

Enter one or more combinations of: reference or parameter name and
value(s) (reft valuel, ref2 value2....] or a command: HELP, NEXT, BACK.
END, CLEAR, EXIT

GEMS>

: *^
	

FIGURE 8.6. Percentile Statistics Menu

1. DATASET : Dataset containing the variable from
which to generate the percen tile
sta

ti
stics.

2. VARIABLE: Variable for which the statistics will be
generated.

& LEVELS : Number of percentile divisions for which
the sta

ti

stics are generated.

4. TABLE: Name of the output table being created
by this procedure.

c.*
5. TAG: Description field for the table being

created by this procedure.

Complete the menu and enter _ . 	 to execute the proce-
dure and display the results. The results are followed by:

Table {table) successfully completed.

SEMS will substitute the name of the output table that you
entered for (table). When the procedure is completed, you
will be returned to the DESCRIPTIVE STATISTICS menu.
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6.3 Simple Regression (SR)

The Simple Regression procedure enables you to perform a
linear regression analysis of two variables. The statistics the
procedure produces include:

1. Mean of each variable.
2. Standard deviation.
3. Degrees of freedom for the regression, residual and

corrected totals sources of variation.
4. Sums of squares corresponding to the degrees of

freedom in 3.
5. Mean squares for the regression and residual sources

of variation.
6. F-value.
7. Percentage of variation explained.
8. Regression coefficient.
9. Standard error of the regression coefficient.
10. Estimate of the intercept. -
11. Standard error of the intercept.

h.

MENU: Simple Regression

la
ref pennname peramerardescriptlon	 value Index

1. DATASET Name of the Input Dataset
2. INDEPVAR Name of the Indepenclers Variable
3. DEPVAR Name of the Dependant Variable
4. TABLE Name of the Output Table
s. TAG Tag Field of the Output Table

Enter one or more combinedops of: reference or parameter name and
value(s) [reh values, re12 value2 .... I or a command: HELP. NEXT, BACK
END, CLEAR, EXIT
GEMS>

FIGURE 6-7. Simple Repression Menu
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1. DATASET: Name of the GEMS dataset containing
the variables to be analyzed.

2. INDEPVAR : Variable by which the specified
dependent variable will be analyzed.
This variable must exist in the input
dataset.

3. DEPVAR : Variable to be analyzed as a function of
the independent va

ri
able. This variable

must exist,in the input dataset.

4. TABLE:	 Name of the output table being created
by this procedure.

r	 5. TAG:	 Description field of up to 60 characters
which you may enter to help identify the
table in the future.

r^
Fill in all menu entries and enter =}^M to execute the proce-
dure. The output will be stored as a table in your GEMS dataset
library .

6.4 Multiple Regression (MR)

The Multiple Regression procedure allows you to perform a
a• linear regression analysis of up to four, independent variables

on one dependent variable. This procedure produces the
following regressions and analyses of va riance statistics.

1. Mean of each variable.
2. Degrees of freedom for the regression, residual and

corrected total.
3. Sums of squares corresponding to the degrees of

freedom in 2.
4. Mean squares for the regression and residual sources

of variation.
5. F-value.
6. Percentage of variation explained.
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t

a

7. Standard error of the parameters estimate.
8. Partial F-value.

MENU: Multiple Regression

ref parmname	 parameter description 	 value index

1.	 DATASET Name Qf the Input Dataset
2.	 INDEPVAR Name of the Independent Variable
3.	 DEPVAR Name of the Dependent Variable
4.	 TABLE Name of the Output Table
5.	 TAG Tag Field of the Output Table

Enter one or more combinations of: reference or parameter name and
value(s) (refs valuel, ref2 value2 .... I or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

FIGURE 6-8. Multiple Regression Menu

1. DATASET : Name of the GEMS dataset containing
the variables to be analyzed.

2. INDEPVAR : Variable by which the specified
dependent variable will be analyzed.
This variable must exist in the input
dataset.

3. DEPVAR : Variable to be analyzed as a function of
the independent variable. This variable
must exist in the input dataset.

4. TABLE:	 Name of the output table being created
by this procedure in your user dataset
library.

5. TAG:	 Description field of up to 60 characters
which you may enter to help identity the
table in the future.
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A4

Complete all menu entries and enter NXf to execute the
procedure. The output will be stored as a table in your GEMS
dataset library.
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Chapter 7 - Graphics

The GEMS Graphics operation provides a variety of graphic
procedures for use in displaying results of GEMS modeling
routines and datasets.

Graphics functions available in GEMS include:

• Une plotting with linear and nonlinear regression

. bar charts

• histograms

• scattergrams

• isopleths

• rose diagrams

0% GEMS depends on the Statistical Analysis System (SAS) for
much of the graphic display and mapping capabilities. The
SAS-GEMS tandem provides powerful graphics support for
Tektronix graphics terminals, VT100 terminals with TEK 4010
emulation, and for PCs with Tektronix emulation software.

As of the writing of this chapter, only node VAXTM 1 of the EPA
VAX Cluster can use SAS. GEMS features which use SAS can,
therefore, only be executed on this node which is VAXA on the
NCC port selector. If you do attempt to use one of the graphics
operations on a node other than VAXTMI, you will be warned
after the first screen and returned to the GEMS Graphics menu.

EPA	 Page 7-1



7 - Graphics Operations	 GEMS USER'S GUIDE

Assuming you have already logged-on to GEMS from the main
menu, the' F command takes you to the GEMS Graphics
menu.

MENU: Graphics

1. Barchart (BAR)
2 Histograni (HIST)
3. Scattergram (SCAT)
4.	 Isopleth (ISO)
S. Rose (ROSE)

Enter an option number or a procedure name (in parenthesis) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

r,
	

FIGURE 7-1. Graphics Menu

Each of the above graphics procedures will be discussed in
detail in the following sections.

7.1 Barchart (BAR)

The Barchart procedure produces numeric-variable and
character- variable horizontal and vertical bar charts. The bar
charts show relationships between various midpoint levels and

rr are useful for exploratory data analysis. The vertical bar charts
are similar to horizontal bar charts, except that statistics are
not printed for each bar.

Slot types of statistics may be collected and displayed for each
midpoint:

• Frequency counts - the number of observations
contained in each midpoint morel.

• Cumulative frequency counts - the number of
observations at a specific midpoint level, including
observations from all preceding midpoint levels.
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• Percentages - the number obtained when you divide
each interval level frequency by the total number of
scores and multiply the result by 100.

• Cumulative percentages - the number obtained when
you divide each interval level frequency by the total
number of scores, multiply the result by 100, and
include the percentages from all preceding midpoint
values.

• Sums -the midpoint value derived from another variable
in the data.

• Means - the number obtained when you sum a list of
score values and divide the number of scores used in
the calculation.

When the Graphics menu appears, you may enter either I or
" 9W to begin the Barchart procedure. The navigational menu

shown below appears.

MENU: Barchart (Output Selection)

t. Graphic Output Barchan	 (BARGRAPH)
2. Character Output Barchart 	 (BARCHAR)

Enter an option number or a procedure name (in parenthesis) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

RGURE 72. Barchart Opthm Menu

The character output option uses alphabetic characters to
draw the bars and patterns and may be used with any terminal.
The graphic output option uses graphics characters, and is
appropriate only when you are using a Tektronix graphic
terminal or PCs with Tektronix emulation software.

The next menu you see will allow you to define the specifics of

the chart and establish the output parameters. This menu will
have one of two different titles, depending on which option you

EPA	 Page 7-3



7 - Graphics Operations	 GEMS USER'S GUIDE
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m

selected above, but the parameters to be specified will be
identical. The parameter entry menu that will appear if you
select the character output option is shown below, followed by
a discussion of each parameter.

MENU: Berclart (character output)

rot Perm" parameterdeeaiotlon 	 value Index
1. DATASET Dateset nuns
2. GRAPH	 Output ~ name
3. TAG	 Desor"on of Tag f ield
4. PAGESIZE Number of lines of output page	 '
S. TYPE	 Bar~ function type (SUM, MEAN) SUM
& MSVAR	 Sum or Mean variable name
7. BYVARBY Variable name

Enter one or more combination of refersnce or parameter name and
value(s) (reh veluet, reM valtts4..] or a command: HELP, NEXT, BACK
END, CLEAR, SU
GEMS>

RGURE 7-3. Barnhart Options (Character Output)

1. DATASET: The name of the dataset which contains
the variables you will use as input.

2. GRAPH: The name of the barchart that you are
creating. R will be stored in your GEMS
User Ubrary.

3. TAG:	 A descriptive field of up to 60 characters
to help you identify the graph in the future.

4. PAGESIZE: The nturdw of lines available on your
terminal for the graph. This parameter will
only appear on the menu if you have
selected the character output
barchart. Defaults are available for this
parameter and are set by the terminal
type which you specified when you
entered GEMS:
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VT100 and compatibles and
all TEKxxxx except TEK4014: 24 lines
TEK4014:	 32 lines
LAl20:	 66 lines
132 ASCII terminal:	 24 lines

You may accept the default which the
procedure will select for you or set your
own line count.

5. TYPE: The method of computing the value of
each bar. There are two types available,
you must select one.

SUM - sums the values of the MSVAR for
each different value or range of the
BYVAR. (See definitions below for
MSVAR and BYVAR.)

MEAN - computes the mean of the values
of the MSVAR for each different value or
range of the BYVAR. The procedure uses
a default of the SUM function.

—	 6. MSVAR:	 The variable in the selected dataset to be
IN used to compute the SUMS or MEANS to

determine the length of each bar. This
variable must be a numeric variable.

7. BYVAR: The variable which defines the ranges in
which each of the MSVAR variables will be
placed when computed.

If you need help identifying datesets or variables, enter either
the W27=111M. or 0923WOMM, commands. Once
this menu has been filled in, enter WW to move to the next
step. If you are on a node other than VAXTMI, GEMS will
display a warning message and end the procedure. This is
because this graphics procedure uses SAS which is available
only on VAXTMI.
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You will be asked:

Do you want to specify ranges for the BYVAR variable
(Y,N)
GEMS>

Each bar in the barchart will represent a range of values for the
BYVAR variable. Enter W (YES) to specify ranges yourse lf or
W (NO) to allow the procedure to break the BYVAR variable
down into ranges. Speci fying ranges allows you to select the
range of values and a label for this range.

If you answered YES to this prompt, you will be asked to:

Enter the upper Iimit of the tat range
GEMS>

You will then be asked the following:

Enter a label for the tat range
GEMS>

This sec
ti
on will repeat un

ti
l you enter a !`t. for

one of the upper limits. You will then be asked:

Enter the label for the and range
GEMS>

This will provide a label for a bar represen ting all values
exceeding the maximum one you speci

fi

ed in your previous
range limits.

If you answered NO fb the prompt as to whether you wanted
to specify ranges, you will be asked:

Does this variable have d iscrete values? (Y,N)
GEMS>

The definition of a discrete variable is that it is a mathematical
variable which assumes only whole number value. For
example, a variable with the values 1, 2, 3, and 4 is a discrete
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variable while a variable with the values 1.5, 2.5 and 3 is not a
discrete variable. Enter'?: 1. if the variable has discrete values or
W otherwise.

Next, you will be asked to identify a final set of barchart options:

MENU: Options (Barchart)

rot parmname parameter description value Index
1. BARTYPE Horizontal or Ver tical bars (H,V) V
2. SUBGROUP Do you wart to specify subgroup? N
3. ORDER Do you want the bars to be ordered? N
4. AXES Do you want to specify axesAabels N
5. TITLE Do you want to specify titles? N
6. FTNOTE Do you want to specify footnotes? N

Enter one or more combinations of: reference or parameter name and
r--	 value(s) Irefl valuel, ref2 value2 .... I or a command: HELP, NEXT,

BACK END, CLEAR, EX T
GEMS>

Figure 7-4. Barcharr Opdorrs Menu

1. BARTYPE: The type of bar which the procedure will
draw. Enter a V for vertical bars or a H for
horizontal bars.

2. SUBGROUP: The parameter used to tither split the
ranges you have defined into subgroups

0% within those ranges. (This parameter will
only appear if you have specified ranges
for the BYVAR yourself.)

3. ORDER: The parameter used to order the bars in
either ascending or descending order.
The default is no order to the bars. A 'Y"
response will activate the option.

For AXES, TITLE, and FTNOTE, you will enter text to specify
the appropriate titles and labels. When you have finished
specifying the items you have selected, enter<' and the
bar chart will be drawn. An example of a bar chart is provided
in Figure 7-5.
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POPULATION, BY COUNTY IN MARYLAND

COFIPS

FIGURE 7-5. Example of a Barham
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7.2 Histogram (HIST)

The Histogram procedure produces a graphic representation
of grouped data by frequency or percentage. The horizontal
axis is a scale of the values of the measured variable, explicitly
marked. The vertical axis is the frequency or percentage scale.
Above the horizontal axis scale, a rectangular bar is placed
with its height corresponding to b measured frequency or
percentage. Histograms display the relative frequencies or
percentages of occurrences of various values by comparing
relative areas.

c- Enter 2 or the VT command from the main graphics menu
to access the Histogram procedure. You have two output
options. Character output uses alphabetic characters to draw

c- the histogram. The graphic output option uses graphic
characters, and is appropriate only if you are using a Tektronix
graphic terminal or PCs with Tektronix emulation software.

The next menu you will see allows you to define the specifics
of the histogram and establish the output parameters. This
menu will have one of two different titles, depending on the
output option that you select, character or graphic, but the
parameters to be specified will be identical. The parameter
entry menu for the character output option is shown below.

MENU: Histogram (character output)

ref tammame parameter dssaiptlon 	 value Index
t. DATASET Dstaset rem
2. GRAPH	 Output graph name
3. TAG	 Description of Tag Field 	 •
4. PAGESIZE Number of Wm of output
5. TYPE	 Histogram f irtction (FREO,PCNT) FREO
6. HISTVAR	 Variable to use for histogram

Enter one or more combiratbne of: refererx;e or parameter name and
value(s) [refs valuet, ref2 valua2 .... ] or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

Figure 7-6. H/stogram OUW Parameter Menu
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1. DATASET: The name of the dataset which contains
the variables you will use as input.

2. GRAPH:	 The name that you wish to give to the
histogram that is to be produced.

3. TAG:	 A descriptive field of up to 60 characters
to help you identify the graph in the future.

4. PAGESIZE: The number of lines available on your
terminal for the graph. Th is parameter will
only appear on the menu if you have
selected the character output histogram.
Defaults are available for this parameter
and are set by the terminal type which you
specified when you entered GEMS:

VT100 and compatibles and
all TEKxxxx except TEK4014: 24 lines
TEK4O14:	 32 lines
LAl20:	 66 lines
132 ASCII terminal: 	 24 lines

r, You can accept the defau
lt
 which the

procedure will select for you or set your
own line count.

^s	
5. TYPE:	 The method of computing values for the

o" bars. There are two different func tions
which you can apply to compute the
values for the bars. You must select one
type.

FREO - computes the frequency of each
distinct value of the variable that is to be
used to produce the histogram (called
HISTVAR, see definition below).

PCNT - computes the percentage of each
distinct value of the HISTVAR.
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B. HISTVAR: The variable in the selected dataset which
is to be used to produce the histogram.
This variable must be a numeric variable.

If you need help identifying datesets or variables, enter either
or '' k' . If you are on a node

other than VAXTM 1, GEMS will display a warning message and
end the procedure. This is because this graphics procedure
uses SAS which is available only on VAXTM 1.

Once you have entered the specified parameters, you then use
the WW command to proceed to the next step where you will
be asked:

Does the HISTVAR have discrete values? (Y,N)
r
	 GEMS>

The definition of a discrete variable is that it is a mathematical
variable which assumes only whole number value. For
example, a variable with the values 1, 2, 3, and 4 is a discrete
variable while a variable with the values 1.5, 2.5 and 3 is not a
discrete variable. Enter I (YES) here if your variable is a
discrete variable.

If you enter 39 (NO), you will be asked to specify the ranges to

1
	 be used in computing the histogram.

Enter the upper IImR of the let range
GEMS>

You may enter a carriage return here if you want the system
to enter the ranges. If you enter a value, you will be asked:

Enter a label for the 1st range
GEMS>

This section will repeat until you enter a ONWIPENW, for
one of the upper limits. You will then be asked:

Enter the last label for the ranges
GEMS>

EPA
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This will provide a label for a bar representing all values
exceeding the maximum one you specified in your previous
range limits.

Next, you will be asked to identify a final set of histogram
options. Note that you may not have some of these
parameters on the menu which you see. This menu varies
depending qn the options you selected prior to this (involving
character or graphic bar chart or discrete values of your data).
All of the possible entries are detailed here in order to give a
full picture of the procedure.

MENU: Options (Histogram)

ref parmname	 parametardescrlption value Index
1. HISTTYPE Hor zonal or Vertical bars (H,V) v
2. BARSPACE Do you want space between bars? Y
3. SUBGROUP Do you want to specify subgroup? N
4. CUM Do you want a cumulative histogram? N
5. AXES Do you warm to specify ww&%bais? N
6. TICKMARK Do you want to specify tick marks? N
7. PATTERN Do you want to specify patterns? N
6. TITLE Do you want to specify Was? N
* FTNOTE Do you wart to specify footnotes? N

Enter one or more combinations oF. reference or parameter name and
value(*) frail valuel, re12 value2, ... I or a command: HELP, NEXT, BACK
END, CLEAR, EX T
GEMS>

Figure 7-7. HlaMgram Options Menu

1. HISTTYPE: The variable used to specify bar direction.
Enter an H for horizontal or V for vertical
bars.

2. BARSPACE: The variable which specifies whether the
bars are to be evenly spaced with
intervals in between or grouped together.
(rhis option wil only appear if you have
selected a graphic bar chart.)
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3. SUBGROUP: The variable which allows you to divide
the ranges you specified into subgroups
to break the display down further. This
option only appears if you have discrete
values.

4. CUM: The variable which specifies whether you
want a histogram where each bar
represents only the values falling within its
range or whether the histogram should be
cumulative of all previous values.

5. AXES: A yes/no switch for axes labels. Set this
value to Y to specify labels for the axes of
the histogram.

6. TICKMARK: A yes/no switch for tick mark scaling.
Enter Y if you want to specify tick marks
Of the scaled axis. Leave the value at N if

N` you went the tick marks to be defaulted.
You can use tick mark specification to
exdude values above or below a range
that has been specified.

7. PATTERN: A yes/no switch for changing default
colon; and patterns. Specifying patterns
allows you to change the color and
pattern of the bars to be drawn. Normally
when there are no subgroup
specifications, only one color and pattern
is used for the bars in the graph. You can
change the default pattern and color by
specifying Y. When subgroups are
specified, every value or range of the
HISTVAR variable will be given a different
pattern. * H this is the case, you may
specify as many patterns as you wish (but
only as many patterns as needed will be
used).
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8. TITLE: A yes/no switch for title specification.
Change to Y if you would like to specify
titles for the histogram.

9. FTNOTE: A yes/no switch for footnotes. Change to
Y if you would like to specify footnotes for
the histogram.

For each option you select, you will be prompted to enter the
appropriate data. After specifying all of the items which you
have selected, enter Iiii to draw your graph. An example
of a graphic histogram where the data is represented
according to frequency is given in Figure 7-8.

7.3 Scattergram (SCAT)

The Scattergram procedure graphs the values of two or more
M variables from each record in an input dataset and represents

the intersection of these values as points --i a plot. Using this
program, you may also overlay linear or nonlinear regression
lines on top of the scat- -3d points. The Scattergram
procedure can also superimposetwo or more plots, reverse

ka	 the order of values on the vertical axes so that they decrease
rather than increase, and generate a second vertical axis.

From the GEMS Graphics menu, enter either or:SW to
a c.egin the Sc attergram procedure. You have two output

Options. Character output uses alphabetic characters to draw
the scattergram. The graphic output option uses graphics
characters, and is appropriate only when you are using a
Tektronix or Tektronix compatible terminal.

The next menu you see depends on the type of scattergram
you selected. If you selected the character output
scattergram, you will see the navigational menu shown below:
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EXAMPLE OF FREQUENCY HISTOGRAM

TOTPOP83

Figure 7-8. Example or Histogram

EPA	 Page 7-15



7 - Graphics Operations	 GEMS USER'S GUIDE

er

tr

MENU: Character Output Scattergram

1. Plot one variable against another 	 (SINGLE)
2. Predict and plot against actual values	 (LINREG)
3. Overlay of two or more plots (MAX, 4)	 (COVERLAY)

Enter an option number or a procedure name On parenthesis) or a
command: HELP. HELP option, BACK CLEAR, EXIT, TUTOR

GEMS>

Figure?-9. CharacteiOuOutScattergram

And if you selected the graphic output scattergram, you will
see:

MENU: Graphics Output ScatteMram

1. Plot one variable against another 	 (SINGLE)
2. Two plots with LEFT and RIGHT vertical axes 	 (PLOT2)
3. Overlay of two or more Plata (MAX, 4)	 (OVERLAY)

Enter an option number or a procedure name (in parenthesis) or a
command: HELP, HELP optlom BACK CLEAR, EX[T, TUTOR
GEMS>

Figure 7-10. GrapMc OuPAScagergram

Depending on which of the plot types you select, you will face
a different set of menus. However, the OVERLAY and
COVERLAY paths are very similar and will be discussed
together under OVERLAY.

7.3.1 Single Plot

If you select the single plot scattergram, the parameter entry
menu shown below appears.
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MENU: Single Plot (One variable against another)

ref paminame parameterdescrbttion	 value	 index
1. DATASET Name of the output dataset
2. GRAPH Name of the output graph
3. TAG Tag Field for the output graph
4. XVAR X-Axis Variable name
S. YVAR Y-Axis Variable name

Enter one or more combina tions at reference or parameter name and
value(s) (refl vaiuel, ref2value2 .... I bra command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

Figure 7-11. Single Plot Menu

1. DATASET: The name of the dataset which contains
the variables you will use as input.

2. GRAPH: The name the scattergram you produce
will be stored under in your GEMS User
Library.

3. TAG:	 A descriptive field of up to 60 characters
to help you identify the graph in the future.

4. XVAR:	 The name of the variable for the X axis.

S. YVAR:	 The name of the variable for the Y axis.

If you are using the character graphic output mode, you will
also be asked to specify a PAGESIZE parameter. Use the
parameter to specify the number of lines that your terminal can
display. ff you need help iden tifying datesets or variables, use
the WSZOLIASIM or the OffaRIFINIUM commands. If
you are on a node other than VAXTIV11, GEMS will display a
waming message and end the procedure. This is because this
graphics procedure uses SAS which is available only on
VAXTMI .

EPA
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Once you are satisfied with your designation of the specified
parameters, use of the ``Ii command takes you to the
interpolation methods menu shown below. This menu is only
used by the graphics output sc attergram and allows you to
specify whether to leave the plotted points unconnected or to
connect the plotted points with straight lines or a smoothed
line.

MENU: Select one of the following INTERPOLATION METHODS

1. Leave the points unconnected	 (NONE)
2. Join the points with a straight line' 	 (JOIN)
3. Join the points using CUBIC SPLINE method	 (SPLINE)

T	 4. Use a regression analysis equation 	 (REGRESS)

Enter an option number or a procedure name On parenthesis) or a
command: HELP. HELP option, BACK CLEAR, EXIT, TUTOR
GEMS >

Figure 7-12. Inrerpo/adon Methods Menu

The JOIN option requests that the points on the plot be
connected by a straight line. The SPLINE option specifies that
the plot line be interpolated using a spline routine and allows
you to smooth points in a plot In the SPLINE option, the plot
line is smoothed using a cubic spline method. If you select the

ti	 REGRESS option, you will then be asked to specify Linear,
Quadratic, or Cubic regression. You will also have the

m opportunity to force the regression line through the origin, or
specify a confidence level of NONE, 90, 95, or 99. You can
also place a limit on the MEAN or INDMDUAL predicted
values.

General options available to you are then presented in the
parameter entry menu showr Below.

The parameters in this menu have already been defined in
section 7.2. If you have previously specified character output
rather than graphic output, this general options menu will differ.
The SPECIFY parameter will allow you to specify plot symbols,
rather than lines and colors. The FTNOTE function is not
supported for character output.
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MENU: General Options

ref parnymne parameter description value index
1. SPECIFY Plot characters, Iknes, and colors? N
2. AXES Do you want to specify AXW Labels? N
3. TICKMARK Do you warn to specify tick marks? N
4. TITLE Do you warn to specify tiles? N
S. FTNOTE Do you warn to specify footnotes? N

Enter one or more combinations of: reference or parameter name and
value(s) [refs valuer, re12 value2 .... ) or a command: HELP, NEXT,
BACK, END, CLEAR, EXIT
GEMS>

Figure 7-13. General Options Menu

To select an option, change that options value to Y. For each
option you select, you will be prompted to enter the appropriate
data in a subsequent menu. For the AXES parameter, you will
have to enter labels for X and Y and the reverse axes. After
specifying all of the options you have selected, enter NEXT i

o proceed to draw the graph.

7.3.2 PIOU

Option 2 from the plot selection menu (graphics output option)
takes you to the PIot2 Specifications Menu.

MENU: Plats (Celt and Right Vented Axes)

2. GRAPH	 Name of the output graph
3. TAG Tag field for the output graph
4. WAR X-Axes variable name
S. YLVAR LEFT Y-Axes variable name
6. YRVAR RIGHT Y-Axes variable name

Enter one or more combinations of. reference or parameter name and
value(s) [refl valuel, ref2 value2, ... I or a command: HELP, NEXT,
BACK, END, CLEAR, EXIT

Figure 7-14. Plot 2 Specifications Menu
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1. DATASET: The name of the dataset which contains
the variables you will use as input.

2. GRAPH:	 The name that you wish to give the
scattergram.

3. TAG:	 A descriptive field of up to 60 characters
,	 to help you identify the graph in the future.

4. XVAR:	 The name of the variable for the X axis.

5. YLVAR:	 The name of the variable for the left Y axis.

6. YRVAR:	 The name of the variable for the right Y
axis.

If you are operating in the character mode, a seventh option,
'PAGESIZE' is available. This option allows you to specify the
length, in lines, for your output page. However. default values
(which you may assume) are automatically assigned for this
variable according to the terminal type you specified.

Once you have finished, the SM command tells the
system to validate your datasets and variables and proceed to
the next step. If you have specified graphic output
scattergram, then you must specify the interpolation method,
in the menu shown below. If you selected character output

o^	 scattergram, the only option is NONE and you will skip this
menu and proceed to the next step.

MENU: Select one of the following INTERPOLATION METHODS:

1. Laava the points unconnected	 (NONE)
2. Join the points with a straVe Tina	 (JOIN)
& Join pokMS uskg CUBIC SPLINE method	 (SPLINE)
4. Use a repression andysis agwtlon	 (REGRESS)

Enter an option number or a procedure name (in parentheses) or a
command: HELP, HELP opt ion, MACK CLEAR, EXIT, TUTOR
GEMS>

Fig" 7-15. IrKVpoWon Medals Selection Menu
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See the discussion in section 7.3.1 about interpolation
methods. When you have selected an interpolation method,
the following parameter entry menu appears. If you have
previously specified character output rather than graphic
output, this general options menu will di ffer. The SPECIFY
parameter will allow you to specify plot symbols rather than
lines and colors. The FTNOTE function is not suppo rted for
character output

MENU: General Options

ref parmname parameter description value index
1. SPECIFY Plot characters, lines, and colors? N
2. AXES Do you want to specify Axes/Labels? N
3. TICKMARK Do you want to specify tick marks? N
4. TITLE Do you want to specify titles? N
5. FTNOTE Do you want to specify footnotes? N

Enter one or more combinations of reference or parameter name and
value(s) (reh valuel, ref2 value2 .... I or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

Figure 7-16. General Options Menu

^.	 For each option you select, you will be prompted to enter the
appropriate data. For AXES, you will enter labels for X and Y

C7`	 and the reverse axes. The scattergram is drawn when you are
through with the appropriate menus.

7.3.3 LINREG

Option 2 on the Character Output Plot menu takes you to the
LINREG menu. This routine predicts a value of the dependent
variable then both the actual and the dependent predicted
valuesare plotted against the independent variable. The
output graph is an overlay of dependent vs. independent and
predicted vs. independent.

When you select this op
ti
on, the parameter entry shown below

appears. It is followed by a discussion of each parameter.
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MENU: Produce predicted and plot with actual values

rot parmname parameter description 	 value	 index
1. DATASIET Nana d UN Input datasat
2. GRAPH Name of the output graph
3. TAG Tag fUid for the m4put graph	 '
4. INDVAR X-AXIS (INDEPENDANT) variable
5. DEPVAR Y-AXIS (DEPENDENT) variable
a PAGES12E Number d lines of output

Enter one or more combinations of. reference or parameter name and
value(s) [refl valuel, reM vaiueZ ... I or a command: HELP, NEXT,
BACK END, CLEAR, EXIT

Figure 7-17. Pn elklad Plot Menu

1. DATASET: The name of the GEMS dataset to use as
the input source.

2. GRAPH:	 The name of the graph which will be
created by the procedure.

3. TAG:	 A descriptive field of up to 60 characters
to further describe the graph.

4. INDVAR:	 The name of the x-axis variable (the
INDEPENDENT or regressor) variable.

5. DEPVAR:	 The name of the y-axis (DEPENDENT or
response) variable.

6. PAGESIZE: The number of lines available on your
terminal for the graph. (This parameter
Will only appear on the menu if you have
selected the character output histogram.)
Defaub are available for this parameter
and are set by the terminal type which you
setup when you entered GEMS:

VT100 and compatibles and
all TEKxxxx except TEK4014: 24 lines
TEK4O14:	 32 lines
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LAl20:	 66 lines
132 ASCII terminal: 	 24 lines

You may accept the default which the
procedure will select for you or set your
own line count.

Upon completing this menu, enter AWto move on to the
final menu. If you are in a node other than VAXTMI, GEMS
will display a warning message and end the procedure. This
is because the procedure uses SAS which is only available on
VAXTMI. The General Options menu shown in Figure 7-13
appears.

After specifying the items which you want to after by changing
the parameter to Y. you will be prompted for the applicable
data. When finished, enter to proceed to drawing the
scattergram.

7.3.4 Overlay

Option 3 from the plot selection menu (for graphics output)
takes you to the Overlay menu shown below. Note that the
COVERLAY menu for character output is almost identical to
this one, as is the procedure.

MENU: Overlay (Superimpose two or more plots)

ref oarrnname pwarrWer description	 value Index
t. DATASET Name of ft kVtg dataset
2. GRAPH Name ofthe output graph
3. TAG Tag field for the output graph
4. WAR X-Axes varleble name
5. YVARS Y-Axes variable names 	 (1)

Enter one or more combinations of: reference or parameter name and
value(s) (refs valuer, ref2 value2, ... I or a command: HELP, NEXT, BACK
END, CLEAR, EXR
GEMS>

Figure 7-18. Overlay Menu
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1. DATASET: The name of the detaset which contains
the variables you will use as input to the
Scattergram operation.

2. GRAPH:	 The name of the output graph.

3. TAG:	 A descriptive field of up to 60 characters
to help you identity the graph in the future.

4. XVAR:	 The name of the variable for the X axis.

5. YVARS: The names of the variables to use on the
Y axis. You can select up to four (4)
variables to be overlaid on this graph.

r' If you are operating in the character output mode, a sixth
option, •PAGESIZE• is available. This option allows you to
specify the length, in lines, for yout output page. A default
value, which you may assume, is automatically set for this
variable according to the terminal type you specified at the
beginning of this session.

The 6M command tells the system to validate your datasets
and variables and to proceed to the next menu.

	

\1	 At this menu, you will select the interpolation method to be
a, used to connect the points on the scattergrem you generate.

See the discussion of interpolation methods in section 7.3.2.
If you selected the character output option, you will not see this
menu as the orty option is NONE

MENU: Select one d the foNowkv INTERPOLATION METHODS

1. Lanus the points unconnected	 (NONE)
2. Join the pokes u*V a straight line	 (JOIN)
& Job the pokrts uskp CUBIC SPUNE medal	 (SPUNE)

Enter an option number or a procedure name (In parentheses) or a
commend: HELP, HELP opft% BACK. CLEAR, EXIT, TUTOR
GEMS

Figure 7-19. ImetWkilon Methods Menu
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The General Options menu shown in Figure 7-13 appears next.
If you have previously specified character output rather than
graphic output, this menu will differ slightly. The SPECIFY
parameter will allow you to specify plot symbols rather than
lines and colors. The FTNOTE function is not supported for
character output.

For each option you select, you will be prompted to enter the
appropriate data. For the AXES parameter, you must enter
labels for X and Y and the reverse axes. The final step is to
enter the IYEXV command to actually begin processing. An
example of a single plot grapflic scattergram is provided in
Figure 7-21.

r^	 7.4 ISopleth (ISO)

The Isopleth procedure produces two- and three-dimensional
graphic contour plots. Up to 100 levels of a contour variable
may be represented. Each may be drawn with a different color
and line style. A pattern may also be specified to fill each
contour level.

From the main GEMS Graphics Menu, you may enter either a
or 0 to invoke the Isopleth procedure. The following

navigational menu appears.

az	 MENU: Isopleth

t. Character Output Isopleth	 (GSO)
2. Graphics Output Isopleth	 (GISO)

Enter an option number or a procedure name (in parentheses) or a
command: HELP, HELP optloh, BACK, CLEAR, EXIT, TUTOR
GEMS>

Figure 7-20. Isopleth Menu

Choose the type of isopleth you want to create. For the
graphics output option, you must be on a Tektronix or
Tektronix compatible terminal. When you have selected the
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type of isopleth to be created, you will continue to the next
menu shown below.

MENU: Isopleth

ref parmname parameter description	 value index
1. DATASET Name of the Input dataset
2. GRAPH Name of the output graph
3. TAG Tag field of the output graph
4. THREED 3-Dlmensionellaopleth?	 N

Enter one or more combinations of: feterence or parameter name and
value(s) [reh valuet, ref2 value2 .... ] or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT

Figure 7-22. Isopleth Parameters Menu

1. DATASET: The name of the input dataset.

2. GRAPH:	 The name of the output graph that is to be
created.

3. TAG:	 A descriptive field of up to 60 characters
to help you identify the graph in the future.

4. THREED: A yes/no switch for selecting a
three-dimensional isopleth. Enter Y if you
are creating a three-dimensional isopleth
or N for a two-dimensional isopleth (the
default is to create a two-dimensional
isopleth). This option is only available for
the graphic output isopleth.

After this menu, the ` command allows you to enter the
axes variables.
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MENU: Isopleth

ref parrnname parameter descriotlon 	 value index
i. WAR	 X-Coordinate Variable rome
2. YVAR	 Y-Coordirota Variable name
3. ZVAR	 Z- oordknte Variable name

Enter one or more combkrat wo of: refsrerrce or parameter name and
value(s) [raft valuat, re12 value2. ... I or a command: HELP, NEXT, BACK
END, CLEAR, DOT
GEMS>

Figure 7-23. Isopleth Ares Variables Entry Menu

1. XVAR: The name of the variable in the input
dataset which is to be used for the
X-coordinate values.

2. YVAR: The name of the variable in the input
dataset which is to be used for the
Y-coordinate values.

3. ZVAR: The name of the variable in the input
dataset which is to be used for the
Z-coordinate values. This parameter is
needed only if you are doing a
three-dimensional isopleth.

Once you have specified all of the parameters which are
necessary for your graph, enter to proceed. The
following prompt appears.

Do you want to interpolate using the weighted mean
average (Y/t)
Default = N
GEMS>

Enter* if you want the system to do the interpolation using an
objective analysis scheme that incorporates a weighting func-
tion based on the value of the individual points. The weight for
each given data point equals the reciprocal of the distance from
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from that data point to the grid points where the data value is
to be estimated. If you do not want this, you may either enter
a

,,,.
rzr^r>^eWrn or 1►f to accept the default of NO.

The following parameter entry menu appears. This menu will
be different depending on whether you selected graphics or
character isopleth, and whether you are creating a
two-dimensional or a three-dimensional isopleth. The
appropriate menu may have only a subset of these
parameters.

MENU: Options for 2-dimensional Isopleth

r^

w..

ref parmname parameter description value index
1. CONTOURS Number of contours to draw a
2. LOG Do you want a logarithmic scale? N
I AXES Do you want to specify axes options? N
4. LEGEND Do you want a legend? Y
5. LEVELS Do you want to specify levels? Y
6. TITLE Do you wanrto specify titles? N
7. FTNOTE Do you want to specify footnotes? N

Enter one or more combinations of-. reference or parameter name and
value(s) [refl valuel, ref2 vaiue2 .... I or a command: HELP, NEXT,
BACK END, CLEAR, EXIT

GEMS>

Figure 7-24. 2-drmenslonal fsoplatlt Options

1. CONTOURS: The number of contour lines to be drawn
on the graph. Character isopleths do not
allow the selection of levels. Only the
number of contours with the values of the
levels being assigned and given in the
IegerW. You may specify any number
from 2 to 25 contours.

2. LOG: A yes/no switch for trasformabon of the
isoline values. Enter Y to transform the
isoline values of the graph into a LOG10
scale.
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3. AXES: A yes/no switch for axes labels. Enter Y
'd you want to specify axes labels, color of
labels and other axis op

ti
ons.

4. LEGEND: A yes/no switch for legend specification.
Specify Y for this op

ti
on if you want a

legend displayed giving the range of
values and the corresponding pattern.

This parameter will on ly appear for the
two-dimensional isopleth.

5. LEVELS: A yes/no switch for levels. Specify Y ff you
want to specify the values to be used in
the isopleth mapping. These values,
along with the line type and color, will be

— shown in the legend (d you have also set
legend to Y). If N has been specified, the
proceduro will compute defau

lt
 isoline

^r	levels. This parameter will only appear for
the two-dimensional isopleth.

6. TSTLE:	 A yes/no switch for title specifica
ti
on.

^.	 Enter Y for this op
ti
on if you want to

specify a tide of up to two lines for the
graph. If N is spe

cifi
ed, no tide w

il
l be

N	 given to the graph.

7. F rNOTE: A yes/no switch for footnotes. Set to YES
to slow you to specify up to two lines of
text to be printed at the bottom of the
graph. If you enter N instead, footnotes
will not be displayed.

When the menu is complete, enter the . command to
continue. Depending on the selections you made in this menu,
additional parameter ent ry menus wilt appear requiring the
entry of the appropriate data.

If you indicated in the previous menu that you wish to speci fy
axes op

ti
ons, the following menu will be displayed:
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MENU: Options for 2-dimensional Axes Labels

ref parmname parameter description 	 value Index
1. XLABEL Label for X Axis
2.. YLABEL Labelfor Y Axis
3. ZLABEL Label for Z Axis
4. CLABEL Color of labels	 WHITE
5. CAXES Color of Axes	 RED

Enter one or more combinations of: reference or parameter name and
value(s) Ireh valuel, ref2 value2 .... ] or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

Figure 7-25. Options for 2-Dimensional Axes Labels

The variables are self-explanatory. This menu allows you to
— specify the labels which will be used when drawing the isopleth.

It also allows you to select the colors to be used for the labels
and axes. Note that you can only specify colors on Tektronix
41xx series terminals or on a PC running Tektronix 41xx
terminal emulation software.	 The color specification

 will be ignored for all other terminal types. To
continue from this menu to the next step, enter

If you have specified LEVELS (available only for 2-dimensional
isopleth), you will be prompted to enter numbers to specify the

^s	 ranges which will be used in defining the levels. You will be
prompted to enter values within specified ranges. In order to
complete the	

W >.
p	 process, enter a	 for one of the

values. The procedure will then execute and create the
isopleth graph in your GEMS User Library. An example of a
three-dimensional isopleth graph is shown in Figure 7-26.

7.5 Rose (ROSE)

The Rose procedure produces a circular graphic
representation of the distribution and speed of wind patterns.
It is divided into 16 clockwise-directional sectors with north as
degree zero. To invoke this procedure, you may enter either
a 46 or VON at the graphics menu. The menu shown below
appears.
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Fig" 7-26. Example of laop►aM

Page 7-32	 EPA



GEMS USER'S GUIDE	 7 - Graphics Operations

r

a,

MENU: Select Method to locate the STAR Station

1. zip code
2. UTM Coordinates
3. LatitudwLongitude Coordinates (decimal degrees)
4. Latitude/LongRude Coordinates (degrees, minutes, seconds)
5. Manual input

Enter an option number or a procedure name (in parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

Figure 7-27. Rose Mediods Menu

Of the menu options, the first four are location options and are
very similar. They all use the STAR database and display
identical menus except for location identifier parameters. The
STAR database contains the data and locations of first-order
weather stations for the National Weather Service. The data
available for each station consists of the STability ARray
(STAR) frequency distributions characterizing the long term
statistical distribution of wind speed and direction by
atmospheric distribution class. The Rose procedure is
performed using summary data from a user-selected specific
weather station. The manual input production option allows
you to directly input the wind data at the time of execution.
Since the first four options are functionally the same during
subsequent specification steps, we will only discuss the
Lati tude/Longitude Coordinate (decimal degrees) and Manual
input options.

7.5.1 Produce Rose Using Latitude/Longitude
Coordinates (Decimal Degrees)

This procedure displays a wind rose of the data from one of
the STAR Stations in the database which GEMS maintains.
The location information which you enter is used to search the
database to find the nearest STAR Stations. These will then
be displayed in a menu where you may select the station
whose geographical profile most closely resembles the
location that you entered. You may then create the wind rose
of the selected portion of the data. If you select this option,
the parameter entry menu shown below appears.
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MENU: Locate STAR sta tion by latkWe/Iongitude (decimal deg rees)

ref perrnname osrameter description value Index
1. LAT Lack de to locate datlons 0
2. LONG Lorq tde to locate stations 0
3. TYPE Wind (D)lrection, (S)peW, or (B)oth 0
4. ORIGIN OrI& of ROSE: (Z)sro or (M)W*rwm Z
5. GRAPH Nerve d ft W"
e. TAG Tag field for the output graph

Enter one or more combtrtitbru of rsfarence or parameter name and
value(s) [roll valuel, rel2 value2 .... )'or a command: HELP, NEXT, BACK
END, CLEAR, EXIT

f^
	

GEMS>

r	 Rgure 7-28. Locate STAR Station by Le tdolLonga ds

1. LAT:	 The latitude of your location.

2. LONG:	 The longitude of your loca
ti

on.

3.TYPE: The data which is to be displayed from
that retrieved from the STAR station data.
Your choices are wind direc

ti

on (D), the
wind speed (S) or both (B).

4. ORIGIN:	 The parameter used to specify whether
the origin of the rose (0,0) is to be located

°' at the point where the data is zero or the
point where the data is at its minimum
value.

5. GRAPH:	 The name of the graph which will be
created in your GEMS User Library .

S. TAG: A descriptive field which can be used to
further identify the contents of the graph
which you create.

When you are entering the above informa
ti

on, remember that
the GEOLIST procedure provides help in iden tifying zip codes
or lathuds/longitude coordinates. See Chapter 4 for more on
the Search for U.S. Cities function.
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After specifying the parameters above, a list of STAR stations
will be displayed and you will then be asked to enter the index
number of the station you are selecting. You will then be
prompted as to whether or not you want to view the STAR
summary and auxiliary data. Finally, you will be asked whether
you want to perform the ROSE on selected STAR summary
data. The ROSE is then produced on your screen.

7.5.2 Produce ROSE with Manual Input
(ROSEMAN)

This option allows you to draw a rose of data which you supply.
This can be useful if you havedata for a STAR station not
contained in the database which GEMS maintains, or you have
other data which is useful to display in this manner. The
parameter entry menu below appears If you select this option.

w..
	 MENU: Produce ROSE using manual Input

ref parmname parameter description	 value index
1. TITLEI	 First title of the graph
2. TITLE2	 Second tide of the graph
3. ORIGIN	 Origin of ROSE: (Z)ero or (M)Inimum Z
4. GRAPH	 Name of the output graph	 '
s. TAG	 Tag field for the output graph

Emer one or mots combinations of: reference or parameter name and
value(s) (rsH valuel. raft vefure2 .... I or a command: HELP, NEXT,

sT
	

BACK END, CLEAR, EXIT
GEMS>

Flgwe 7-29. Rose Manual Input

1. TITLEi: The Irst fine of the title. It will help you
identify the graph. It is limited to 60
characters.

2. TITM:	 The second title line to expand the
definition of the graph.

3. ORIGIN:	 Specify whether the origin of the Rose
(0,0) is to be at the point where the data
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[r

is zero or the point where the data is at its
minimum value.

4. GRAPH:	 The name of the output graph.

5. TAG:	 A descriptive field which can be used to
further identity the contents of the graph.

Remember that GEMS does not support entry of more than 60
characters per line. The use of the TITLE2 variable expands
this limit to 120 characters for the title. When this menu is
complete, enter to proceed. The following two menus
appear. You must enter all the values in one "page" before
proceeding to the next 'page'.

MENU: Data values by sector 	 Page 1 of 2

rot parmnww parameter description value Index
1. N North 0
2. NNE Nor"orth-East 0
3. NE North-East 0
4. ENE East-North-East 0
5. E East 0
a ESE Eat-south-East 0
7. SE SoutMEmt 0
& SSE South.South-Eat 0
9. S South 0
10 SSW SouthSouth_Wsat 0
11. WSW Wet-south-Wed 0

Enter ona or more combiraftm of.-. Wow or parameter rare and
value(*) (roll valuel, W2 valua2, ... I or a command: HELP, NEXT, BACK
END, CLEAR, EXIT
GEMS>

Rgure 750. Data Value for Manual Input Rw"age I
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MENU: Data values by sector 	 Page 2 of 2

ref pannname parameterdescriptlon 	 value Index
1. W	 West	 0
2. WNW	 West-North-West	 0
3. NW	 North-West	 0
4. NNW	 North-North-West	 0

Enter one or more combinations of•. reference or parameter name and
value(s) [refs valuel, ref2 vaiue2 .... ) or a command: HELP, NEXT, BACK,
END, CLEAR, EXIT
GEMS>

Figure 7-31. Data Value for Manual Input Rose-Page 2

When you have completed both Opagesm , enter IaUX? and
the rose will then be drawn on your screen. An example of a
rose is shown in Figure 732.
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C7+

STAR STATION	 NEW ORLEANS/MOISA LA	 1960-1964

SECTOR (FREQUENCY) PLOT TYPE - WIND DIRECTION
N 7.693E-02

NNE 7.893E-02 N
NE 9.642E-02 NNW_.------ NNE
ENE 9.300E-02

E 5.150E-82
NW ^^TT^ 1	 NE iESE 4.922E-02

SE 5.521E-02
SSE 6.966E-02

S 6'203E-02 •''	 i %
SSW 5.642E-02 \ `.;	

I i	 ,,	 ,'.
SW 6.292E-02 / ^`:.`, •, i ! „ i	 /	 " _

WSW 5.114E-02
11F

,-
W 5.554E-02

WNW 4.339E-82 I r-.
yNW 3.330E-02 Wl

NNW 6.442E-02 l ^: ^:;. ,

WSW''

SW ` . '^	 SE

SSW '` -^ 1	 SSE
S

u

Figure 7-32. Example of Rose
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Chapter 8 - Utilities

The GEMS UTILITIES procedurg gives you access to a number
of useful procedures, communication with the GEMS System
Manager, and access to a number of useful VAX/VMS utilities
and other functions which reside outside of GEMS.

MENU: Utilities

1. Report GEMS Problems (PR)
2. Invoke Statistical Analysis System (SAS)
3. Convert an ASCII Fie to a SAS Fie (ASC2SAS)
4. Invoke ARCINFO (ARCINFO)
5. Check CPU USAGE (TOPCPU)
6. Directory Management Utildes (DIRMAN)
7. VAX/VMS Utilities (VMSU )

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS>

FIGURE 8-1. UtUltles Menu

8.1 Report GEMS Problems (PR)

The PROBLEM REPORT allows you to communicate directly
with the developers of GEMS, to report any problems you
encounter, and, just as importantly, pass along any comments
about system use. Your suggestions on system operation are
often the inception of new system features or enhancements.
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When you select this option, GEMS will take you into the VMS
EDT editor. You will seethe following:

During the edi ting, press CTRL-Z when finished or
CTRL-C to cancel the report
*

At the editor prompt (*), you can use either the editor line
mode, or if you are on a VT100 or compatible terminal, the
editor video mode. To enter the line mode just enter T. at the
prompt, then type your problem report. When you are
finished, enter,110MM to return to the editor prompt.

At a Vr100 or compatible terminal, you can use the video mode
— if desired. To enter video mode, enter Z, at the prompt. You

can now enter your message. You can move around within
your message using the arrow keys to change po rtions until
you are satisfied with them. When you have finished your
message, just enter ^JCVM to return to the editor prompt.

Enter 31r to leave the editor. When you submit a problem
report, the report is automatically sent to the GEMS system
manager. A copy of the repo rt is also sent back to you as a
record. The GEMS system manager will get back to you within
a day or two to advise you of the problem's resolu

ti
on.

8.2 Invoking the Statistical Analysis
System (SAS)

The power of the Statistical Analysis System (SAS) is available
when you enter the command M. For more on the use of
SAS, please consu lt the SAS Users Guide. SAS is available
only on VAXA (VAXTMI).
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8.3 Convert ASCII to SAS Files
(ASC2SAS)

To use ASCII files with SAS, you must first convert them to the
SAS file format. The ASC2SAS procedure allows you to create
anew SAS formatted file from an existing ASCII file. The ASCII
file does not have to have a fixed format for the field posi

ti
ons,

but it does require a unique delimiter be used to separate the
fields. When you use the ASC2SAS procedure, the parameter
entry menu shown below allows you to specify conversion
parameters.

MENU: Conve rt an ASGI Fie to a SAS Fie

ref pamwana	 pwameW dwcriptlon	 value Index

1. ASCFILE	 Name of the Input ASCII Fie
2. VARIABLE	 Names of AN Data Fields	 1
3. DELIMIT	 Data Field Dslknker

M	 4. SASFILE	 Name of the Output SAS Fie

Enter one or more combinations of reference or parameter name and
value(s) IrefI valuer, ref2 value2 .... ] or a command: HELP. NEXT.
BACK END, CLEAR , EXIT

n^
	

GEMS>

FIGURE 8-2. SAS File Conversion Menu
re

1. ASCFILE:	 Name of the ASCII file to be conve rted to
a,	 a SAS file.

2. VARIABLE: An array of variable names to use in the
SAS file to represent the data fields in the
ASCII file.

3. DELIMIT: Character to use as the delimiter to
separate the fields in the ASCII file.
Remember this character must not be
used in the Is for any purpose other than
as the field delimiter.

4. SASFILE:	 Name to use for the new SAS format file
you are creating. This file name may be
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up to eight characters. You need not
supply an extension; SAS automatically
assigns an extension of .SSD.

When you have completed the parameter selection screen,
enter WW to proceed. Once the file has been created, you
see:

SAS file DSA2:[GEMSUSER]FILENAME.SSD
successfully created
Press RETURN for menu...

M
	 Press	 tefttetr to see the UTIUTIES menu.

_.	 8.4 Invoke ARCINFO (ARCINFO)

This option provides access to the ARCINFO Geographic
Information System (GIS) from within GEMS. For more
information on ARCINFO, see the ARCINFO documentation
set. ARCINFO is available only on VAXB (CASTOR).

h"	 8.5 Check CPU Usage (TOPCPU)

TOPCPU allows you to quickly check which processes are
using the most CPU time at any moment The display will be
in percent (%) of CPU time available. This allows you to check
on a batch job you have submitted, or see if there are several
large jobs running which are slowing down the system. You
terminate the TOPCPU procedure with . (If you
use [CNTRL-C] to terminate the procedure, you will have to
use the EXIT command at the MONITOR prompt.)

8.6 Directory Management Utilities
(DIRMAN)

The DIRMAN procedure gives you access to several useful
utilities for managing files used by SFILES procedure. In order
to call up this procedure, enter either ^Ii	 or
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MENU: Directory Management Utilities

1. Get SFILES Structure Files 	 (GETSFILES)
2. Delete SFILES Structure Files 	 (DELSFILES)

Enter an option number or a procedure name on parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS>

FIGURE 8.3. Directory Management Utilities Menu

8.6.1 Get SFILES Structure Files (GETSFILES)

This procedure will present you with a copy of the files in which
_. SFILES stores chemical structures you have entered. These

files will be created in your main directory (the one you log onto
initially). You should leave them there N you are going to
continue to use SFILES, a procedure used to enter chemical
structures for property estimation. See Chapter 2 for
information about SFILES.

8.6.2 Delete SFILES Structure Files (DELSFILES)

• If you want to delete your SFILES Structure Files, use this
option and you will no longer have access to the structures
you have stored. If you want to use them in the future, you will
have to use GETSFILES again.

cr

8.7 VAX/VMS Utllities (VMSU')

This option selects the VMS UTILITIES menu, allowing you to
access specfic VMS commands from within GEMS.

The commands available from this menu have been selected
based on their potential usefulness to GEMS users. ff you find
that you frequently exit GEMS to perform certain VMS
operations, then let us know so that we can consider adding
them to this menu. Use the PR procedure to tell us which
functions you would like to see added.
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MENU: VMS Utilities

1. Show Disk Quota (QUOTA)
2. List Directory (VMSDIR)
3. Edk a VMS Fie (VMSEDIT)
4. Access to VMS Mai (VMSMAIL)
S. Purge VMS Fla (VMSPURGE)
e. Delete VMS Flies (VMSDELETE)

Enter an option number or a procedure name On parentheses) or a
command: HELP, HELP option, BACK CLEAR, EXIT, TUTOR
GEMS >

FIGURE 84. VMS Utllitles Menu

8.7.1 Show Disk Quota (QUOTA)

Before you begin using a GEMS operation which will consume
a large amount of disk space, you will want to first find out how
much space is available. The QUOTA procedure displays your
current logged user directory, your disk quota (the amount of
space you are allowed to use on the disk), and the amount of
space left on the disk that you are using. The space left on the
disk drive is as important as the amount of space that you are
allowed to use. If the disk has less space available than your
quota allows you to use, you will still be limited to the space
which is remaining on the disk. You should take care never to
use up the remaining space on a disk.

8.7.2 Ust Directory

VMSDIR allows you to list the contents of a directory. The
default is to list the files in your current directory, otherwise you
must specify the file directory. GEMS responds to your
selection of this option with the following prompt:

Enter the NO directory
Default = •
GEMS>
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If you want to see a listing of all files in your current directory ,
just enter or you can specify the file for which
to search and/or an alte

rnate directory to be listed. Please see
A GEMS Users Guide to VAXiVMS for how to specify VAX
directories and file names.

8.7.3 Edit a VMS File (VMSEDIT)

This procedure allows you to access the VMS editor EDT. You
will be prompted for the name of the file which you want to edit.

Enter a file name
GEMS ~10MOVIOk0Mi 	 <tiaGt

The file name can be a file which is currenty in existence or a
new file that you are creating. For information on how to use
EDT, see the appendix, A GEMS User's Guide to VAXNMS.

8.7.4 Access VMS Mall (VMSMAIL)

This procedure allows you to send and receive mail through
the VMS Mail Utility without having to leave GEMS. For

.. •	 additional information on using MAIL, see the NCC VAX User's
Guide.

^;	 8.7.5 Purge VMS files (VMSPURGE)

°' Choosing the VMSPURGE procedure allows you to purge files
from your VAX directories. VMS allows the crea

ti

on of multiple
files with the same name. These files are differentiated by
version numbers as part of the name. Purging deletes all files
except for the most recent version. When you select this
option you will be asked to:

Enter file names to purge
Default = *
GEMS >

Enter names, separated by commas, of the files to be purged.
If you accept the default (*), all files in the directory will be
purged. The system will tell you which files have been deleted
by the purge. When the purge has been completed, you see:
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Press RETURN for menu...

Press :.^	 and the VMS UTILITIES menu appears.

8.7.6 Delete VMS Files (VMSDELETE)

Th is option allows you to delete unwanted files from your VAX
directories.' H you require addi

ti
onal disk space to perform a

GEMS function, you can use this option to delete unwanted
files and free up space for your opera

ti
on. You will see:

Enter file names to be deleted
GEMS>

As each file is deleted, the system will inform you with the file
name. When the delete operation, has been completed you
see:

Press RETURN for menu...

Press rdWAWARS to return to the VMS UTILITIES menu.
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Chapter 9 - Information and News

The Information and News operation is the newest function
available in GEMS. It allows fhe GEMS support staff to get
more Information about GEMS to you, the GEMS user. The
procedures currently available under this operation allow you
to communicate with the GEMS staff (FEEDBACK) and allow
the GEMS staff to post information on the modifications and
updates to GEMS which will be of interest (NEWS and
BULLETINS).

The Information and News menu appears If you choose this
option.

MENU: GEMS IrdommOm and News

t. Send Measmpes to GEMS Staff	 (FEEDBACK)
2 Type GEMS Nom Mange	 (NEWS)
3. GEMS Bu%"	 (BULLETINS)

EnW an option mmilm or a pmcadm rums (in pa wthem)
or a cwmwW: HELP, HELP ooh n, BACK CLEAR, EXIT, TUTOR
GEMS

FIGURE 9-1. Main Inrorn edw and News Menu

9.1 Send Messages to GEMS Staff
(FEEDBACK)

The FEEDBACK procedure allows you to communicate
directly with the developers of GEMS to pass along
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suggestions.	 Your suggestions are important in the
development of additional capabilities for the system.

When you select this option, GEMS places you into the VMS
EDT editor for entry of your message. As you enter your
message, you will see the following:

During,the editing, press CTRL-2 when finished or
CTRL-C to cancel your message

At the editor prompt. ("), you' can use either the editor line
mode, or, if you are on a VT100 or compatible terminal, the
editors' video mode. To enter text in line mode, enterV at

_..	 the prompt and then type your message. When you have
finished, enter CUM to return to the editor prompt.

At a VT100 or compatable terminal, you can use the video (or
full screen) mode N desired. To enter video mode, you should
enter 41 at the prompt. You can now enter your message.
You can move around within your message by using the arrow
keys to change portions until you are satisfied with them.
When you have finished your message, just enter d. +c
return to the editor's prompt

Enter W to leave the editor. When you exit the message will
automatically be sent to the GEMS system manager. A copy
of the message is also sent to you as a record.

9.2 Type GEMS News Message (NEWS)

The NEWS procedure retypes the GEMS Welcome message.
This is the message which Is displayed when you run GEMS.
This message will normally contain a list of bulletins which are
available under the BULLETINS menu. You should be sure to
check the raws message for new bulletins each time you use
GEMS.

Page 9-2	 EPA



GEMS USER'S GUIDE 	 9-Information and News

o^

9.3 GEMS Bulletins (BULLETINS)

The GEMS News Bulle
ti
ns give you information on various

GEMS procedures being added to the system or updated. The
News Bulletins are listed on the GEMS Welcome Message as
you log into the system. Please check out any new bulletins
as they are added to the list. These can give you some very

useful information on the modifications and updates to GEMS.
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Chapter 10 - Datasets

Use of GEMS' chemical fate and exposure models requires a
variety of input information including population and
demographic information, information on industrial
discharges, chemical properties data, and cartographic data.
Much of this data can be found in the datasets available in
GEMS.

The databases in GEMS consist of two distinct types of files.
w Those installed in the GEMS File Management System are

available to GEMS users at all times. This first type of data is
subject to GEMS data manipulation, analysis, and display
capabilities. These files are described in Section 10.1 of this

r , chapter. The second type of data files are typically large
and/or specialized files which may be specific to some models.
This type of data is accessible only by special retrieval
capabilities (e.g., during a model run) not present in the GEMS
File Management System. These files are described in Section

cr	 10.2 of this chapter.

10.1 GEMS Datasets

Those databases to which you have access through the
GEMS File Management System are discussed in this section.
Each is presented along with certain specifications about each,
including:

• Dataset name

• Status of the dataset (on-line or off-line)

• Full title of dataset
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These files have been grouped by the type of information they
contain (e.g., environmental characteristics or chemical
release sites). A few of these datasets are automatically
accessed by GEMS models during the model run. In most
cases, however, the information must be accessed by the user
separately.

10.1.1 Datasets to Support Environmental
Assessments

10.1.1.1 Population Density and Exposure Estimates

M	 COUNTYPOP

DATASET NAME STATUS TITLE

_.	 COUNTYPOP	 ON-LINE COUNTY POPULATION FIGURES
T	 SUMMED FROM MARF C8083 FILES

The COUNTYPOP dataset was bulk by processing the Master
Area Reference File (MARF). The populations by county were
added for the various populations in MARF. See the
description below of MARF for more information.

1980 MASTER AREA REFERENCE FILE (MARF)

DATASET NAME STATUS TITLE

C8083ST	 ON-LINE MARF 80 UPDATED 1983 POPULATION
BY AGE, SEX, AND HOUSEHOLD
INCOME DISTRIBUTION

The Master Area Reference File of the 1980 Census of
Population and Housing was prepared by the Bureau of the
Census. The fib has a variety of location identfication and
population information, including region, state, county, place,
census tracts, enumeration districts or block groups,
population count by race, number of occupied and
c.vner-occupied housing units, group quarters, and number of
families for all the enumeration districts/block groups for the
continental United States, Hawaii, and Alaska.
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The complete MARF 1980 Census file is your first source to
identify household and population by racial groups at any
required geographic level. County aggregate populations
have been created from this file.

The 1983 Census Update file of demographics data was added
to existing records of the MARF 1980 Census data in order to
provide complete specification of geographic location for block
groups and enumeration districts (BG/EDs). It is a proprietary
product of Donnelly Marketing, Inc., and is available only to
EPA users and to contractors engaged in EPA projects. The
database includes the following demographic estimates for
1983:

• Total population

• White population

• Black population

• Spanish population

• Other population

• Household population

• Group quarter population

• Numbering household

• Average household

• Household income distribution

• Population by sex and age

The data have been organized by state. The dataset name is
C8083ST, where ST is replaced by the two-letter United States
Postal Service (LISPS) state abbreviation.

A subset of the 1983 Census Update file is accessed by the
atmospheric models to calculate the population exposure to
various levels of the chemical in question, the cumulative
population exposed within a specific distance and/or direction
of the source of release, and the cumulative population
exposure.
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10.1.1.2 Atmospheric Assessments

STAR

DATASET NAME STATUS TrTLE

STAR	 ON-UNE STabiMy ARray

The meteoblogic:al data for this dataset, except mixing height
data were obtained from the National Climatic Center in
Asheville, North Carolina. The mixing heights (annual
average) for the contiguous United States were obtained from
a tabulation of morning and afternoon heights provided by the
Oak Ridge National Laboratory. A half-degree cell resolution
was used.

The STAR data files in GEMS contain meteorological data for
394 first-order weather stations in the continental United
States. STAR data consists of frequencies of wind direction by
wind speed classes for up to seven atmospheric stability
categories. Wind directions are given for sixteen sectors
corresponding to compass points. There are six wind-speed
classes. The data are available as annual average frequencies
based on a minimum of No consecutive years of data.

In addition, the database contains the annual average
N	 afternoon and nochimal mixing height, indices of the stabilities,

annual average, maximumand minimum ambient air
C71	 temperature, fraction of time it rains, and average intensity of

rainfall.

These data are also used automatically as input for
climatological atmospheric models like ISCLT and TOXBOX.
The STAR data we accessible for display using the ROSE
graphics procedure in GEMS.
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10.1.1.3 Soil and Groundwater Assessments

SOILS-5 and MUUF

DATASET NAME STATUS TITLE

SOILS-5	 ON-UNE THE SOILS-5 DATABASE

MUUF	 ON-UNE MAP UNIT USE FILE

The SOILS-5 database is a U.S. Department of Agriculture
(USDA) Sal Conservation Service database. It contains,
among other things, sal property data from nationwide
surveys. It is used by various soil and multi-media models in
GEMS. Data for more than 28,000 soil units are contained in
the database. Each soil unit has a unique SOILS-5 record
number.

The data are organized into four groups. The first group
contains those soil parameters which have only a single value
per soil unit. The second group contains the layer-dependent
data (i.e., sal parameters which have a value for each soil layer
in the soil unit). The third gawp contains a general description
of the soil unit Thefourth group contains a descriptive
modifier for the sod unit identified by a modifier code. The link
between the first three groups is the SOILS-5 record number.
The fourth group Is Inked to the first by the descriptive modifier
code.

The Map Unit Use File (MUUF) contains location data for the
sal units in the SOILS-5 database. Data are available for 2571
counties throughout the U.S. The data are organized by map
units, identified by a map symbol, within counties. Each map
unit may consist of from one to three map unit components
(sail units), as identified by the SOILS-5 record number. Each
record in the file is a sal unit (map unit component). The
dateset parameters include the areal coverage of each map
unit, land slope data, and layer depths which are used to
modify the layer depths in the SOILS-5 database. The link
between MUUF and the SOILS-5 database is the SOILS-5
record number.
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CLIMATE DATA FILE

DATASET NAME STATUS TITLE

CLIMATE	 ON-LINE NATIONAL CLIMATIC DATA BASE

The Climate database wascreated by the National Climatic
Data Center, National Oceanic and Atmospheric
Administration (NOAA) in April of 1986. It can be used to
provide input data for three models currently implemented in
GEMS: SESOIL, TOXSCREEN, and MICROBE- SCREEN. The
database consists of two separkte groups of variables.

N` The first group consists of climate station identification
information for 3,225 climatic stations throughout the United
States. Also included in this group are county names and
co: rty FIPS codes for each station. The station identification
number is a six-digk code that is composed of the two-digit
state FIPS code and the four-digit station number.

The second group is a combination of two types of statistics:
• 26 monthly statistical parameters for each climate

stations. For each parameter, three different
statistics of monthly data are givr-:1) weighing
gauge, 2) Fisher Porter gauge, and 3) combined

h,	 gauge statistics.

0%	 • 4 monthly statistics related to evapotranspiration on a
state crnedc division basis. The four statistics are
mean monthly wind speed (mph), mean monthly
relators hc:midity (%), mean monthly cloud cover
(fraction), and mean monthly temperature (°F).

Akhough the four evaporation related statistics are available
on a climatic division basis, they were applied to each climatic
station along win the precipitation statistics. Also; an
additional variable, ALBEDO, which represents the monthly
short-wave albedo of the land surface, was incorporated into
the database, since this variable is required by SESOIL and
other related models. The albedo data were estimated from
published values for 70 specific locations across the U.S. For
each of the 3,225 stations, the closest site having albedo data
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(based on the latitude/longitude coordinates and radial
distance) was incorporated into the database.

For more information on the proper use of this data, consult
Implementation of the Climatic Data Base in GEMS
(GSC-TR8755, 1987), prepared by GSC.

DISPERSE

DATASET NAME STATUS TITLE

DISPERSE	 ON-LINE DISPERSIvrrY AND OTHER AQUIFER
DATA

Dispersiviy and other aquifer data were obtained from 22 site
specific studies. 18 of the studies consisted of dispersivity
values obtained by model calibration, and 4 were based on
two-well tracer tests. Select data from these tests were used
in the creation of Me *DISPERSE' detaset.

This data is of particular usefulness in the modeling for
groundwater dispersivity in such GEMS models as AT1230
and SWIP. For more information on the use of this dataset,
consu lt Groundwater Modeling Scenarios for Assessment
Applications., Part ll - Groundwater Dispersion Information
from Case Studies (GSC- TR8641,1986).

fl`	 VULNERGW AND DRASTIC

DATASET NAME STATUS TITLE

VUWERGW	 ON-LINE GROUNDWATER VULNERABILITY
SCORES BY COUNTY FROM DRASTIC
FACTORS (3144 RECORDS, 31
VARIABLES)

DRASTIC	 ON-LINE SEVEN GROUND WATER POLLUTION
FACTORS BY COUNTY (3144
RECORDS, 58 VARIABLES)

EPA's Office of Drinking Water working jointly with the Office
of Pesticide Programs have developed this information from
the Groundwater Vulnerability Assessment Study.
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EPA scores every county in the U.S. to indicate their
groundwater vulnerability. A modified DRASTIC numerical
system evaluation of the vulnerability of aquifers to pollution
beneath a land area determines the score. DRASTIC is an
acronym for the seven factors considered to be most
significant in affecting the groundwater pollution potential.
DRASTIC uses the groundwater regions defined by heath.
The factors are:

• (D)epth of water

• (R)echarge net

— (A)quifier media
— (S)oil media

..2
	

— ('f)opography slope
— (I)mpact of vadose zone
— (C)onductivity of the aquifer

The land area of a county may have areas which are rated
differently for each of the DRASTIC factors. The DRASTIC
dataset has the ratings of the seven DRASTIC factors for the

r
	 land area of the county and the percentage of the land area

covered by a particular rating.

The ratings or weights of the seven factors are accumulated in
three different ways to provide a composite score. The Heath
groundwater regions represented in the county and their
hydrogeologic settings along with the corresponding

cr
	 percentages are shown in the dataset.

The WLNERGW deteset may be used graphically and
anaytically to classify an area of a county according to the
potential for pesticide contamination of groundwater. The
DRASTIC dataset allows you to do the same analysis with any
of the Individual factors which are significant in aquifer
pollution.

GROUNDWATER PARAMETER FILE

DATASET NAME STATUS TITLE

GRNDWAT	 ON-UNE GROUNDWATER DATA FOR U.S.
CRIES
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Versar, Inc. compiled the information stored in this dataset for
OTS. Measured data were gathered for fourteen cities in the
contiguous United States. The measured data was obtained
from a variety of sources, including state geological surveys,
state water resources departments, and the USGS. No single
source provided information on every requisite model
parameter, so some estimated data were combined with the
limited measured data to provide complete unit records for
those locations having measured data.

This dataset was developed specifically to meet the needs of
the AT123D groundwater model. The dataset contains the
following groundwater parameters:

• Aquifer thickness

_.	 • Porosity of the groundwater zone

9 Storage coefficient

• Seepage velocity

• Hydraulic conductivity

• Hydraulic gradient

• Transmissivity

• Soil density

01

TANKSITES

DATASET NAME STATUS TITLE

TANKSITES	 ON-LINE LOCATION, CLIMATE, SOIL AND
GROUNDWATER
IDENTIFIERS FOR SPECIFIC SITES

GSC developed this dataset in support of the Leaking
Underground Storage tank (LUST) survey for EPA. From this
survey, specified tank sites were identified, and data for these
sites were extracted from the SCS (Soil Conservation Service)
published county soil surveys, SOILS-5 and Map Unit Use File
(MUUF) databases from SCS, USGS NAWDEX Groundwater
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Site Inventory (GWSI), USGS reports, and National Weather
Service (NWS) data tapes.

The TANKSITES file contains four types of data:
• Site location and idendficadon

• Climate

• Soil

• Groundwater/geology

The site location and identification data includes location
identifiers that aid in determining the number of sites within a
particular area and the location of the site on a USGS
topographic map. These location identifiers include LUST and
PSU (Primary Sampling Unit) regions; state and county FIPS
codes; HU codes; specific site locators including site ID,
latitude, longitude, and approximate elevation; USGS
topographic quadrangle information providing easy
geographic location Including the topographic quadrangle
map name, the map scale; and Soil Survey Area information
that provides the Soll Conservation Service County Soil Survey
name, the year the survey was published, and the survey area
code.

Climate data are taken from the closest applicable weather
station according to the NWS State Climatic Divisions (SCDs)

0` retrieved from the Geoecology database. Soli data includes
information which may be useful for prediction of possible tank
leaks such as the seasonal high water table, the availability of
C-Horizon (subsoil) information, and the relative corrosivity to
steel and concrete. The data aW Includes Soil Map Unit
numbers that may be used to find a SOILS-5 record number
from Map Unit Use Fels (MUUF) to retrieve additional
information such as permeability, pH, and percent clay.

The groundwater/geology data includes heath ranges for
transmissivity, hydraulic conductivity, and porosity for the
major groundwater regions, groundwater and geologic
descriptions from USGS publications, and water and well
information from NAWDEX GWSI such as site resolution, well
usage description, and depth to groundwater.
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You will find TANKSITES useful in many modeling studies. The
general description of TANKSITES may be augmented with
more speci

fi
c informa

ti
on about soil, climate, and groundwater

from other datasets.

10.1.1.4 Surface Water Assessments

FRDSPWS

DATASET NAME STATUS TITLE

FRDSPWS	 ON-UNE FEDERAL REPORTING DATA SYSTEMS
PUBLIC WATER SYSTEMS

The EPA Office of Drinking Water's Federal Repo rting Data
System (FRDS) is the source of data for this file. Th is file is a

--	 subset 
fr

om the dataset resident on the EPA IBM main frame.

The FRDSPWS dataset contains information on about 60,000
public water systems (PWS). As many as fifteen different water
sources supply a single PWS, and thi rteen different types of

'treatment are provided for the water.

To facilitate the organization of this much information, the
dataset has been divided into two g roups: 1) general PWS
informa

ti
on, and 2) PWS water source and treatment

.^	 in
f
ormation. PWS water source information may be cross

referenced through the common data variable, PWS ID.
° 	 Variables within a group retain their group identity whenever

accessed by GEMS routing. The general PWS information
group contains two types of data: facility informa

ti
on and

fadlity monitoring informa
ti
on. Facility information consists of

PWS kxmtion and service area Identifiers such as EPA region
code, PWS ID, PWS type, treatment class code, service area
type, PWS mailing address, STFIPS, zip code, population of
service area, and other relevant information. The facility
monitoring Information includes capedtty of PWS design,
starring and ending dates for the monitoring of bacteriological,
organic and radloactive contamination, maximum daily air
temperature, whether or not the PWS carries out its own
sampling, requivement and frequency of other types of
sampling (nitrate, etc.), and other relevant information.
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tN

o`1

The PWS water source and treatment information includes
name of the water source, type of source, source availability,
river basin code, location of the water source (latitude/
longitude) and various types of treatment for the water such
as sedimentation and coagulation.

If your modeling study needs to know general information
about PWSs, this dataset is useful. You can always augment
information in this dataset with other datasets through the use
of common identification variables.

GAGE FILE

DATASET NAME STATUS TITLE

GAGE	 ON-LINE STREAM-FLOW RATES

If you are involved in water quality studies, waste load
allocations, dilution studies, and advanced waste treatment
assessments, then you will be interested in this database which
has been assembled from four different sources. It's the
Stream Gage Inventory File (GAGE). EPA's Office of Water
Regulations and Standards gathered information from the
National Water Data Exchange (NAWDEX), the Master Water
Data Index (MWDQ, the Basic Characteristics File (BCF), and
the STORET Flow Fib  (USGS Daily Value Flows). Cataloging
units and reach numbers were determined by EPA for the
USGS gaging stations identified in the Basic Characteristics
File. These stations are considered to have the longest
periods of natural flow data and are available in water quality
assessment work For reaches without gage stations, EPA
developed a method of estimating stream flows from drainage
basic characteristics.

The GAGE file is a database of stream flow rates monitored
consistently by nearly 100,000 stream gaging stations from
coast to coast cataloged by reach number (catalog unit
number and segment number). Information stored includes
location of gaging stations (in latitude and longitude
coordinates), monthly flows, date of update, drainage area,
calculation method, mean annual flow and seven daytten year
low flow.
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WATER SUPPLY DATABASE

DATASET NAME STATUS TITLE

WSDB	 ON-LINE EPA WATER SUPPLY DATABASE

EPA's Office of Drinking Water and Office of Water Regulations
and Standards pooled their efforts to prepare this important
dataset. The STORET system provided much information on
the Inventory of Public Water Supplies. Additional information
on public water supplies was ptovided by the Public Health

T Service. Intake data from the FRDS Water Supply File was
added along with information from various state inventories
and publications such as the Public Water Supplies of the 100
Largest Ci

ti
es in the United States, published by the USGS in

1962.

The Water Supply Database contains available surface water
supply data in the U.S., including the number of surface water
utilities, the total population served, the number of intake points
and the number of STORET water quality stations associated
with surface water utilities. The data consists of 32,223
records. Intake points are identified by latitude and longitude
coordinates as wed as the USGS HU code and reach number.

N	 You will find it useful to use the HU codes and reach numbers
in the database facilities in other EPAfiles such as the Industrial

011 Facilities Discharge Fib and the GAGE File to assess water
quality and exposure on a basin-wide or river reach basis. The
inclusion of the EPA agency station codes for water quality
data in the immediate vicinity of surface water intake points
also allows you to quickly identify water quality sources in
drinking water quality assessment studies.

10.1.1.5 MUM Media Assb"merrts

GEOECOLOGY DATABASE

DATASET NAME STATUS TITLE

AGRICULTURAL

GEOECOA08	 ARCHIVE U.S. COUNTY 1978 CROP AREAS AND
YIELDS, AG LAND USE
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BASE DATA

GEOEC0901	 ARCHIVE U.S. COUNTY CODES, NAMES AND
CENTROIDS -1970

GEOECO802	 ON-LINE U.S. STATE NAMES AND INDICES 1970
(EPA, BIBS, NOM)

GEOECOB08 , ON-LINE U.S. COUNTY GENERAL REGIONAL
INDICES -1970-75

CLIMATIC

GEOEC0009	 ON-LINE EAS .U.S. COUNTY MONTHLY
AVERAGE EVAPORATION BY COUNTY
1941-1970

GEOECOCI I ON-LINE U.S. SCD MONTHLY AVERAGE
TEMPERATURES BY DIVISION -
1941-1970

GEOECOC17	 ON-LINE U.S. COUNTY CLIMATIC DIVISION
INDEX -1970

GEOECOC20	 ON-LINE EAST U.S. COUNTY RAINFALL PH % H
ON LOADING -1974

FORESTRY
GEOECOKD4	 ON-LINE U.S. COUNTY FOREST AREA,

VOLUME, AND GROWTH

GENERAL DATA
it	

GEOECOG01	 ON-LINE DATASET TITLE AND CHARACTERISTIC

GEOECOG02	 ON-LINE DATASET VARIABLES AND LABELS

AIR QUALITY
GEOECOV44	 ON-LINE U.S. COUNTY AIR OUAUTY

NONATTAINMENT AREAS (EPA) - 1979

POPULATION

GEOECOP01	 ON-LINE U.S. COUNTY POPULATION BY SEX
AND 5 YEAR AGE CLASSES -1970

TERRAIN

GEOECOT03	 ARCHIVE U.S. COUNTY SOILS AT MAP'UNIT
LEVEL-1987
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GEOECOT07	 ON-LINE EAST U.S. SOIL ORDER, SUBORDER,
MAP UNIT DIRECTORY - 1967

GEOE0O706	 ON-LINE EAST U.S. GREAT SOIL GROUPS
CMARACTERISTICS -1967

GEOECOT13	 ON-LINE U.S. COUNTY SOILS AT SOIL ORDER
LEVEL-1967

GEOEW10W9	 ON-LINE U.S. COUNTY ENDANGERED SPECIES
CODES DICTIONARY (BNL FILE) -1977

The information in these datasets was gleaned from the
w^ Geoecology database of the Environmental Science Division,

Oak Ridge National Laboratory. Included are environmental
data on agriculture, county base data, climate, vegetation,
forestry, air quality, land, natural areas, population, water
quality, terrain (soils), and wildlife (endangered species). If you
are involved in the exposure assessment process, many of
these will be valuable to you. For example, climatic parameters
include annual average and monthly maximum and minimum
temperatures and monthly precipitation and potential
evapotranspiration. The agricultural files from the 1978
Census of Agriculture contain area-under- cultivation and yield
statistics by county for a variety of commercially important

— crops. Wildlife information includes habitats for endangered
species by county. Terrain data includes county soil types,
together with some physical and chemical properties for

a`	 general soil classes.

You can use the soil data in the Geoecology database to
support the SESOIL and TOXSCREEN models for the analysis
of long-term environmental pollutants In the unsaturated soil
column above the groundwater. Archived files are off-line and
can only be retrieved by request If you wish to use an archive
file, use the FEEDBACK procedure in the the Information and
News operation (section 9.1) to inform the GEMS support staff
that you wish to de-archive the appropriate datasets.
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1.0.1.2 Datasets Identifying Chemical Release
Sites

THE INDUSTRIAL FACILITIES DISCHARGE FILE (IFD)

DATASET NAME STATUS TIRE

IFDDIR	 ON-LINE STREAM INFORMATION FOR DIRECT

IFDIND	 ON-LINE STREAM INFORMATION FOR
INDIRECT DISCHARGERS

POTW	 ON-UNE STREAM INFORMATION FOR POTWS

The Industrial Facili
ti
es Discharge (IFD) file was assembled by

the EPA Office of Water Regulations and Standards from three
sources:

• National Pollutant DischargeElimina tion System
(NPDES) permit files located in EPA Regional Offices

• EPA's Needs Survey File

• Permit Compliance System (PCS) Database

IFD contains a comprehensive database of point source
dischargers likely to discharge one or more of the 129 prioritypollutants 

as defined in the National Resources Defense
Council Set

tl
ement Agreemeft There are about 88,174

facili
ti
es in the IFD file including NPDES-permitted facilities

(direct dischargers plus Publicly Owned Treatment Works
(POTW9)) and facilities which discharge into POTWs (indirect
dischargers).

The IFD file is divided kft three separate GEMS datasets:
• IFDDIR contains data on industrial dire ct dischargers

•. IFDIND contains data on indirect disch argers

• POTW contains data on POTWs

IFDDIR contains about 28,000 records on direct dischargers
(no POTWs included). It is divided into three data groups: 1)
general faci lity information, 2) effluent guidelines information,
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and 3) facility pipe data. You can use these three data groups
as a single GEMS dataset. Specific facility information may be
cross referenced by the following common data variables: 1)
facility NPDES number, 2) state and county FIPS code, and 3)
facility cataloging unit code.

The industrial facilities in the IFDDIR dataset may be linked to
the REACH and GAGE files by a hydrologic unit (HU) code and
the EPA stream segment number. This linkage of IFDDIR with
stream information allows hydrologic pinpointing of any or all
facilities along waterways, and allows you to perform
hydrological analysis of point'discharger information when
assessing potential pollution problems downstream or
upstream of a point and between two stream locations.

IFDIND contains about 12,000 records on industrial facilities
that discharge waste through other facilities (usually POTWs)
that are then responsible for the waste disposal. This dataset
is organized into two groups, facility level and pipe level.
Facility information consists of name, address, NPDES

_r number, city, county, total facility flow, SIC codes, and the
identification of the POTW receiving the indirect discharge flow.
The pipe level information includes location pongitude/

h latitude), pipe flow, pipe SIC code, discharge type (process,
Cooling, eta), receiving water, and other pipe related data. For
more information on actual POTWs, read the discussion of
NEEDS88 dateset.

°, The industrial facilities in the IFDIND detaset may be linked to
the POTW dateset by the NPDES permit number. This linkage
allows you to estimate the amount of industrial waste water
which is treated by POTWs, and subsequently, discharged into
waterways, and late you analyze point discharger information
when assessing potential pollution problems for selected
streams or POTWs.
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NEEDSS6

DATASET NAME STATUS TITLE

NEEDS86	 ON-LINE SELECTED WATER TREATMENT
PLANT DATA FP - M
IM NEEDS SLAVEY

The NEEDS86 fib is the 1986 Needs Survey Report to
Congress, Assessment of Needed Publicly Owned
Wastewater Treatment facilitles in the United States. Th is
survey was performed by the EPA Office of Municipal Pollution

^.	 Control, Municipal Facilities Division, Needs and Priorities
Branch.

_ More than 32,000 POT INs around the country have provided
waste treatment facility information on nearly ^ne hundred
items such as unit treatment process, influent _nd effluent
characteristics, flow rates, and population served. Each
POTW is Identified by authorky/facility, zip code, state FIPS
code, county FIPS code, and SMSA code.

You can use data from this file to determine bor, ;he treatment
processes employed by the POTWs and the POTW waste

— water flow rates. This is helpful when you are estimating the
degradation of the polkdants by treatment and the
=ncentratlon of po llutants in the effluent

STATESIC

DATASET NAME STATUS T
IT

LE

STATESIC	 ON-LINE INDUSTRIES (SIC) AND NUMBER OF
EMPLOYERS BY ST 3TE

The STATESIC dataset has data on employment figures by
state, classified by the Standard Indust rial Code (SIC) for
employment categories. This dataset was created by
summation 

fr
om the 1983 County Business Pa

tt
erns Fi le from

the Bureau of the Census. See the description of the CNTYSIC
dataset below for more complete information on this.
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This dataset is useful R you need data on the number of
employees in a particular industry. These data can be used in
calculating industrial releases for an area based on the number
of employees in the industry and the number of employees in
the state.

CNTYSIC

DATASET NAME STATUS TITLE

CNTYSIC	 ON-LINE COUNTY BUSINESS PATTERNS BY
SIC CODE

c Taken from the 1983 County Business Patterns file from the
Bureau of the Census, CNTYSIC provides data on the total
number of U.S. industries or establishments and the number
of employees as of 1983. The industries and employees are
classified hierarchically by a 4-digk Standard Industrial
Classification (SIC) Code and by county. Title 13, Section 9 of

M the U.S. code protects the identity of individual employers, and
some of the figures were calculated from the number of
establishments by type of employment. If the number of
establishments by employment size were not explicitly
available, the mid-point of the employment size lass for data
withheld to avoid disclosure was used. A flag in the database
identifies the means by which the figure was derived.

,N:
	

EPA has used these data to estimate the geographic
0` distribution of the use of chlorinated solvents. You may also

find it useful when using the GEMS Atmospheric Modeling
Subsystem (GAMS) to estimate geographicdistribution of
other types of emissions by county and 4 digit SIC code.

HWDMSFACILJTY

DATASET NAME STATUS I TITLE

HWDMSFAGLITY ON-UNE HWDMS FACILITY FILE

EPA requires all generators, treaters, storers, and disposers
of hazardous waste to provide iMonnation on their activities.
These reports, RCRA Part B, provide the data for this file.
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K

The dataset contains data on approximately 150,000
hazardous waste facilities. The number of records for each
facility depends on the type of facility and amount of waste they
process. These data are divided into two groups: 1) facility
information and 2) design capacity information. Design
capacity information may be cross referenced by the EPA
facility ID number. Facility information includes EPA facility ID
number, f0cility name, mailing address and location
patitudepongilude), activity code, transportation mode,
owner/operator name, address, telephone number, and other
information such as the state district code. The design
capacity information includes design capacity process code,
process amount, unit of measure, and capacity status
indicator. You can use the HMMS file to locate more specific
information about such facilities for use in modeling studies.
Since the file contains location variables, it may be used in
conjunction with geographical mapping procedures in GEMS
such as the State/County Map procedure to plot the location
of hazardous waste facilities in the country.

1977 ECONOMIC CENSUS DATA

DATASET NAME STATUS TIITL.E

MNFR77.CO/PL ARCHIVE CENSUS OF MANUFACTURERS 1977
GEOGRAPHIC AREA SERIES BY
COUNTY AND PLACE

MNFR77.SMSA ARCHIVE CENSUS OF MANUFACTURERS 1977
GEOGRAPHIC AREA SERIES BY
SCSA/SMSA

MNFR77.STATE ARCHIVE CENSUS OF MANUFACTURERS 1977
GEOGRAPHIC AREA SERIES BY STATE

LOC.ST	 ARCHIVE CENSUS OF MANUFACTURERS 1977
LOCATION OF MANUFACTURING
PLANS BY EMPLOYEE SIZE AND
STATE

WHS77.WA8	 ARCHIVE CENSUS OF WHOLESALE TRADE 1977
BY SMSA, COUNTIES, AND CITIES
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S177A1.SMSA	 ARCHIVE CENSUS OF SELECTED SERVICE

INDUSTRIES 1977 BY SMSA

COMMTR_SIO28 ARCHIVE CENSUS OF TRANSPORTATION 1977
COMMODITY TRANSPORTATION
SURVEY OF ORIGIN/DESTINATION
COMMODITY FLOW	 (SIC 28)

COMTR SIC29 ARCHIVE CENSUS OF TRANSPORTATION 1977
COMMODITY TRANSPORTATION

SURVEY OF ORIGIN/DESTINATION

COMMODITY FLOW (SIC 29)

The 1977 Economic Census Data is a comprehensive census
of U.S. industrial and business activities conducted by the
Bureau of the Census. Files include:

• Census of Manufacturers, 1977

— Geographic area series
Industry series

— Location of manufacturing plants
— Fuels and electricity consumed in 1977 and 1978

• Census of Wholesale Trade, 1977

— Geographic area series

• Census of Selected Service Industries, 1977

— Geographic area series

a`	 • Census of Transportation, 1977

— Commodity transportation surrey
— Truck inventory and use survey

U.S. Industry and business establishments are classified by a
2 to 6 digit Standard Industrial Classification (SIC) code. The
Geographic Area Series of files provides information at various
geographic levels, including state, SMSA, SCSA, county, and
incorporated city. Industries are classified hierarchically by 2
to 4 digit SIC code. The information for each industry group
identified by SIC code Includes number of industries or
establishments, number of employees and their wages,
number of production workers and their hours, receipts or
value added by the manufacturer for 1977, and figures for
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comparison of the number of employees and value added by
the manufacturer.

The Industry Series summarizes details of industry groups for
the whole of the U.S. The data includes size of employment
classes and product class identified by a fifth digit in a 5-digit
SIC code. Files from the Industry and Geographic Series have
been selectively implemented in GEMS to provide summary
information for the maximum SIC digit classification at the
lowest possible geographic level.

The Location of Manufacturing Plants file provides information
on the number of establishments in seven employee-size
categories for four-digit SIC code groups. The geographic
areas include states, counties, and places within states.

The Commodity Transportation Survey provides statistics on
the volume and characteristics of intercity commodity
shipments by orpiNdestination SMSA pairs. The Truck
Inventory and Use Surrey provides data on the physical and
operational characteristics of the nation's truck resources,
including weight of cargo by type.

' The Fuel and Electricity Energy Consumed files present
statistics by industry groups and by industry. Statistics on
quantities and coats of specified fuels and electrical energy
used for heat and power are available by the 4-digit SIC code

C311 for the U.S., the 2 to 3 digit SIC code for states, and the 2-digit
SIC code for SMSAs. Current files include data from the 1978
and 1979 surveys.

Archived datasets are off-line and can only be retrieved by
request If you wish to use an archive file, use the FEEDBACK
procedure in the the Inbrrnadon and News operation (section
9.1) to inform the GEMS support staff that you wish to
do-archive the appropriate datesets. You will find this
information useful In exposure assessments to determine the
sizes of potentially exposed occupational populations and the
distribution and density of possible emission sources,
including transportation sources.
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10.1.3 Datasets with Chemical Information

CHEMEST VALIDATION

DATASET NAME STATUS Tm.E

CHCHEM	 ON-LINE CHEMICAL INFORMATION DATA FOR
CHEMEST DEVELOPMENT

CHREF	 ON-LINE CHEMICAL REFERENCE DATA FOR
CHEMEST DEVELOPMENT

CHBOILPT	 ON-LINE CHEMICAL BOIUNG POINT DATA FOR
CHEMEST DEVELOPMENT

CHLOGP	 ON-LINE CHEMICAL LOG P DATA FOR
CHEMEST DEVELOPMENT

CHWATER	 ON-LINE CHEMICAL WATER SOLUBILITY DATA

M	
FOR CHEMEST DEVELOPMENT

CHPKA	 ON-LINE CHEMICAL pKa DATA FOR CHEMEST
DEVELOPMENT

CHVAPOR	 ON-LINE CHEMICAL VAPOR PRESSURE DATA
FOR CHEMEST DEVELOPMENT

Compiled by the EPA Exposure Evaluation Division, Office of
Toxic Substances, the CHEMEST Validation dateset includes
many of the well-characterized chemical substances which are
readily available In published literature.

Seven data files were individually implemented as GEMS
datasets, including a chemical file (CHCHEM), a reference file
(CHREF), and five data files, one for each of the following
physiochemical propertfas: water solubility (CHWATER),
octanol/water partition coefficient (Log P) (CHLOGP), boiling
point (CHBOILPT), pKa (CHPKA), and vapor pressure
(CHVAPOR).

CHCHEM Contains information about the chemicals
themselves, such as names and synonyms, Chemical
Abstracts Service (CAS) registry numbers, molecular
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formulas, and codes for the presence of chemical functional
groups. These codes are a subset of 13 of the functional group
codes found in OTS Technical Data Indexing System (TDIS)
and were determined to be present in over 70 percent of
nonpolymeric Premanufaature Notices (PMNs) stored in TDIS
in May, 1983. The chemical file also c 'ains an arbitrarily
assigned chemical identification (CID) r. ber which can be
used as a key to access data in other files.

CHREF contains a record for each bibliographic source from
which data have been extracted and input to one of the five
property data files. Each record also contains a unique
reference number and a flag variable to indicate whether it is
a primary or secondary reference. The reference number
provides an identifier used in the property data files to link the
bibliographic data.

The property data files, 0-301LPT, CHLOGP, CHVAPOR,
CHPKA, and CHWATER contain both measured data taken
from the literature and estimated data from CHEMEST. Each
record in the No property data fibs contains a CID and CAS
number, a property value, its units, and the values and units of
the most relevant experimental conditicns such as
temperature and pressure. If you wantto estimate data values,
the records also include an estimation method name, number,
equation number and values of selected input data used in the
calculations. The fibs contain multiple values for both
measured and estimated data. An accession number is
assigned to each record for a particular property for a specific
chemical to segregate these multiple values. This accession
number, combined with a CID or CAS number, provides a
unique retrieval key for each record.

10.1.4 Geographic and Cartographic Datasets

REACH FILE

DATASET NAME STATUS TITLE

REACH	 ON-UNE STREAM INFORMATION

The REACH fib was created by EPA's Monitoring and Data
Support Division, Office of Water Regulations and Standards.
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It contains information on more than 72,000 segments
associated with more than 2,000 USGS cataloging units.

All stream reaches have been linked hydrologically to allow for
retrieval and analysis downstream or upstream of a point or
between points. The term 'reach' is defined as a portion of a
river which extends downstream from the confluence of two
rivers (or from the uppermost end of a river) to the next
encountered confluences or any subdivision of such a portion
of a river. The reach is identified by an 11 digit number which
combines the USGS HU code (8 digits) and EPA's segment
number (3 digits). The REACH file in GEMS contains stream

41 reach information for more than 68,000 reaches throughout
the U.S. Primary variables for each reach in the dataset
include:

• Cataloging unit code

• Segment number

• Mile point

• Latitude/longitude for different sections of the stream

• State FIPS code

• County FIPS code

You will find the REACH file indispensable for hydrologic
Q, modeling. You will also find that the dataset is associated with

three other files that are linked together by common use of the
variables: cataloging units, segment numbers, and mileages.
These files are:

• Industrial Facilities Discharge OFD)

• Water Supply Database (WSDB)

• Stream Gaging Inventory Data (GAGE)

SIC2EST

DATASET NAME STATUS TITLE

SIMEST	 ON-UNE TWO D GIT SIC ESTABLISHMENTS
LISTING
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The SIC2EST file was created using data extracted from the
1983 County Business Patterns Survey done by the Bureau of
the Census, to provide a listing of the number of business
establishments in an area by two-digit SIC code.

The file contains the state and county FIPS codes, along with
the first two digits of the SIC codes and number of the business
establishment in the identified county.

This data can be useful in a number of GEMS modeling
applications.

re	 SIC4CNTY

DATASET NAME STATUS TITLE

SIC4CNTY	 ON-LINE INDUSTRIES BY 4 DIGIT SIC CODES
BY COUNTY

The SIC4CNTY file consists of information extracted from the
1983 County Business Patterns Survey specifically for use with
GEMS models.

The dataset includes state and county FIPS codes, the 4 digit
SIC code and the numbers of establishments and employees

n.,
in those establishments.

0%	 Use of this data can be helpful in numerous GEMS modeling
activities.

23 PCODE

DATASET NAME STATUS TITLE

ZIPCODE	 ON-LINE ZIP CODE ASS-CIATED WITH
LATITUDE ANC .3NGITUDE IN
DEGREES AND MINUTES

The ZIPCODE file was created as a proprietary product of
Geographic Systems and was obtained by EPA Region 11. The
file associates U.S.P.S. zip codes with the appropriate latitude
and longitude coordinates of the zip code area centroids or
with post offices servicing each area. This file allows you to
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obtain geographic coordinates based on zip code, when
latitude/longttuds coordinates are not otherwise available.

Release site coordinates are needed in locating data from
nearby weather and other monitoring stations and in
identification of populations living nearby. The ZIPCODE file is
useful when release site latitude and longitude coordinates are
not available but are needed in an exposure analysis.

FIPSCODE

DATASET NAME STATUS TITLE

FIPSCODE	 ON-UNE FIPS CODES OF US COUNTIES
EXCEPT FOR ALASKA

The FIPSCODE dateset contains the five-digit state and county
Federal Information Processing System (FIPS) codes, the
state name, and the county name. It can be used to look up
the name of a county when the user has the appropriate FIPS
code for that county.

USCMES

DATASET NAME STATUS WILE

USCITIES	 ON-LINE US CITY NAMES AND THEIR
^s	 LOCATIONS

The USCmES file was created from the data used for the
ZIPCODE file. Only those ZIPCODES which have a city name
assoclated with it were retained. The fib includes a rough
eaftate of the dries Ia Wellongkude which can be used
when no other location data are available.

PLACES

DATASET NAME STATUS TITLE

PLACES	 ON-UNE ALL POPULATED PLACES IN THE US
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General Sciences Corporation combined information from
several different sources to produce a dataset that helps
identify virtually all populated places in the United States. The
data includes 160,000+ records showing the FIPS names,
location in latitude/longitude coordinates and geographic size,
along with the identity of the larger geographic entities in which
the places are located. For instance, Silver Spring, Maryland
would include the notation that it was in Montgomery County.

10.2 Auxiliary Files
These files are used by the modeling routines to accomplish
their objectives. They are not accessible separately as is the

-	 case with the files discussed in section 10.1. These files are
discussed in this section so that you will understand how they

—	 work.

,,.	 10.2.1 Datasets to Support Environmental
Models

1980 MASTER AREA REFERENCE FILE (MARF)

CEDPOP is a subset of the MARF of the 1980 Census. In
addition to total population and household counts, the fi-e
includes geographic coordinates for the population-weighted
centroid of each census block group or enumeration district
(BG/ED) in the file.

The CEDPOP file is accessed by CENSUS procedure under
the GEMS Geodate Handling operation. The CENSUS
procedure acumculates population and housing counts by up
to ten user-specified radial distances and from one to sixteen
sectors.

NATIONAL SOILS DATABASE

This information on soil characteristics was compiled for ttie
48 contiguous states by Battelle Northwest Laboratories under
contract to EPA, and is an indexed, direct-access file for which
the index is keyed to any latitude and longitude in the
continental U.S. Available data include groundwater region,
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state FIPS code, soil type, erosion, top soil field capacity,
distance to nearest drinking water well, high and low values for
depth to the water table, effective porosity, and groundwater
flow.

This database is accessed by GEMS models including
SESOIL, TOXSCREEN, AT123D, whenever effec tive porosity,
depth to groundwater, and other soil information are needed.

CANONICAL ENVIRONMENTS DATABASE

Battelle Northwest Laboratories under contract to the EPA
laboratory in Athens, Georgia, developed sets of input file

^. parameters for use with the EXAMS-II model. This database
has been expanded by the Exposure Evaluation Division of
EPA's Office of Toxic Substances.

Two data files have been developed for the defin
it
ion of aquatic

canonical environments:
• Rive rine data file

• Lakes/reservoirs data file

^.	 The two files are necessary because the temporal and spatial
structure of lakes and reservoirs di

ff
er from riverine systems

— and, therefore, require different sets of variables for their
descrip

ti
on. Together, these two 

fi
les embody the Canonical

Environments Data Base (CEDE).
a^

The database contains sets of most of the EXAMS-II model
input parameters for a number of major U.S. river systems (85
rivers); and more than 700 lakes and reservoirs. Included in
the file are parameters such as:

• River reach flow

• Suspended sediment concentration with organic
carbon content

• Temperature

• Wind velocity

EPA	 Page 10-29



10 - Datasets	 GEMS USER'S GUIDE

• Rainfall

• Surface runoff

• Sediment loadings

• Groundwater interflow,

rom
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TABLES

Rather than provide tables of common codes in each chapter,
these data are presented in thissection for quick reference by
readers of individual chapters. Codes used by various
functions have been combined, wherever possible, to reduce
the amount of space required to present the information;
therefore, these tables may include columns providing more
information than is required by Individual functions.

Where a table is unique to a single function, that table may be
included within the appropriate chapter. Inclusion in this
section is intended only to reduce the amount of space
required to support redundant pages.

Tables in this section include:

1 State Names
. An alphabetical listing of state names with associated

cr	 USPS codes and FIPS codes.

2 Phone Numbers
. Important phone numbers for GEMS access and

support.
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TABLE 1 - State Codes

^r

r^

STATE NAME LISPS FIPS

ALABAMA AL 01

ALASKA AK 02
ARIZONA AZ 04

ARKANSAS AR 05
CA

LI
FORNIA CA 06

COLORADO CO O8
CONNECTICUT CT. 09

DELAWARE DE 10

D.C. DC 11

FLORIDA FL 12

GEORGIA GA 13

HAWAII HI 15

IDAHO ID 16

ILLINOIS IL 17

INDIANA IN 18

IOWA 10 19

KANSAS KS 20
KENTUCKY KY 21
LOUISIANA LA 22

MAINE ME 23

MARYLAND MD . 24

MASSACHUSETTS MA 25
MICHIGAN MI 26

MINNESOTA MN 27

MISSOURI MO 29

MONTANA MT 30

NEBRASKA NE 31
NEVADA NV 32
NEW HAMPSHIRE NH 33
NEW JERSEY NJ 34

NEW MEXICO NM 35
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. TABLE 1 - State Codes (Cont'd)
STATE NAME LISPS FIPS
NEW YORK NY 36
NORTH CAROLINA NC 37
NORTH DAKOTA ND 38

OHIO OH 39
OKLAHOMA OK 40

OREGON OR 41

PENNSYLVANIA PA 42

RHODE ISLAND RI 44

SOUTH CAROLINA SC 45
SOUTH DAKOTA SD 46

TENNESSEE TN 47

TEXAS TX 48
UTAH UT 49

r	 VERMONT VT 50

•	

VIRGINIA VA 51
WASHINGTON WA 53
WEST VIRGINIA WV 54
WISCONSIN WI 55
WYOMING WY 56

LOA
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TABLE 2 - Phone Numbers

VAX USER SUPPORT 	 629-7862 (919)541-7862
(800)334-2405

RTP STATUS PHONE	 629-29M (919)541-2969
RTP TELECOMMUNICATIONS
SUPPORT SERVICE	 629.4506	 (919)541-4506

TYMNET USER SUPPORT	 (800)336-0149
(Voice)

M^

t^

^e

T
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Acid Dissociation Constant, 1-30

ActNltyCoeftients, 1-23

Bbconcentration Factors for Fish, 1-22

BaIng Point, 1-24

Henrys Law Constant, 1-28

Meldrq Point, 1-29

Rate of VokHiradon from water, 1-27

Sol Adsorption Coeff ciem,1-22

Solub ty in Water, 1-21

Vapor Pressure, 1-26

CHdMEST Commands

7,1-19

CHEM, 1-20

CMD, 1-20

DISPLAY, 1-20
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Ka
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END, 1-19

FILE, 1-20

FLT, 1-20

FORMULA, 1-20

HELP, 1-19
U

INT, 1-20

LAST, 1.20

METH, 1-20

NAM, 1-20

NEW, 1-20

OLD, 1-20

PMT, 1-20

PROP, 1-20

RESTART, 1-19

STOP. 1-19

SUM, 1-20

CHEMEST Validation detaaet, 1-22

Chemical Abstacts Service (CAS) member. 1-23

Chemical Property Estimation,1-23

CLEAR command. 131

Climate database, 1-5

CLOGP3, 1.9, 1-11

UDRIVE Access System, 1-12

Using UDRIVE, 1-13

CNTYSIC dataset, 1-19

Commands, 130

Commwdatbn Methods to GEMS, 1-35

Communkxtion w
it
h PCs, 133

Contigency Tables procedure, 1-1

Cormw Geocode to Lat/Long (LATLON)
procedure , 4-27

CroasTalk,• 137

79J

Data Tranahonnetlon Procedure, 1-14

Dataset Defini
ti
on, 1-1

Datesets, brief defini
ti

on oh, 1-25

DECnetaccess 1 -6

Descriptive Statistics procedure, 13

DwAm*ie County Coverage (COVERAGE)
procedu

re, 4.1E

Disperse dataset 1-7

DRASTICdewK 1 -8

Draw County Map (CNTYMAP) procedure, 4.44

DRAWSMI,1.3,1-10

E
Economic Cermus data, 1-21
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r^
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ENPART, 1-35 TERM, 143

Equations in tabulation variables, 4-22 WKLS, 143

EXAMS II, 131 Fie Management

Canonical Environments Data Base (CEDE), 	 Change Status Option, 135
132

Create Datesets Option, 13
EXIT command, 131

Delete Option, 1-23
Export Flies

Impo
rt

 Option,	 131
Convert a GEMS File to VAX Format, 1-28

Modify Datasets Option,
Extract Procedure, 1-15

Export Option,1-27

Output Option, 1-24

F Find US Cures procedure (USCITY), 4-34

FIPSCODE dataset, 1-27
FAP, 1.38

FRDSPWS dataset, 1-11
FAP Commands

CALL, 142

DIRS,142

 441

PRIN, 143	 Geoecdogydatabase, 1-13

TEKT, t43	 Geographic Data Lookup and Display

DONE, 1.42
GAG

DRAW, 142
GAM

HELP, 1.42

HEIR, 143

UST, 143
GEM

NOPU,143
G

PAUS,143 Prot

E detabase,1-12

S,13

osExpure and risk calculations, 14

Reports, 1-10

S Components, 1-2

1-18
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Geographic Data Management (GEODM) Kprocedure, 4.19

GEOUST, 4-1 Kermit. 135

GEOMAP, 4.1

Graph Definition, 1-1

LGRNDWATdafaset, 1-a

Latitude/Longitude Locator System, 4-2

H

UST corrvl and, 132

Log-In, 1-7

HELP command, 1,32 Lookup turnine STAR Station Data, 431
r	

How GEMS Works, 1-1

HUCODE/SOIL locator (HUCODE) procedure,ti•
4-23 M
HWDMSFaciltyfle, 1-19

Map Deri*kx . 1-1
Hydrologkxl Unit Map (HUMAP) procedure,
4-58 Map Unk Use Fie (MUUF),1.5

i Master Area Index Fie (MARF), 1-2

MENU command, 132
cr

MICROBE-"EEN,1-40

IFDDIR, 1-16 MW* Regression procedure. 1.8

IFDIND, 1-16

Industrial Fadities Dboharge OFD) fle,1-16

NINPUFF, 1-11

Intemadw access via TYMNET.1-8 National Sob Datalmm.1-28

Introduction, 1-1 NEEDS88 fie, 148

ISCLT, 1-a NEWCHEM, 1-4,1.3o
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NEXT command, 1-32
	

RESTORE command 1-33

NO AUTOHELP command, 132
	

REVIEW command, 133

Password, 1-10

PLACES dataset, 1 -27

Port Selector and Access, 1-4

4
Port Selector at RTP, 1-9

POTW, 1-16

Project, 1-11

•r	 PROMPT command, 132

PRIM, 1-22

PTPLU, 1-13

^r	 ^i[

QUEUE command, 132

I
REACH fie, 1-24

Regional access numbers table, 16

Regional dial access, 16

RESET command, 132

S
Save Temporary Dateset procedure, 1-36

SESOIL, 1-18

SFLES, 1 .1, 1-3,1.5

SHOW command, 133

SIC2ESTdataset, 1-25

SIC4CNTYfie, 1-26

Simple Regression procedure, 1-7

She Level Retrieval Of Data (SITERET), 4-4

SMIGET,13,16

SMILES, 1 -1 -1-2

SMILES Tips, 1 -4

.SMILES Notation, 1 -2

NwwWatureRules, 1-2

SOILS6database,1-5

STAR dataset, 1.4

STATESICdataset, 1-18

Statistics Operation, 1-1

STORE command, 133

SWIP, 1-26
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T	 UTM-TOX 1-41

Table Definition, 1-1

TANKSITES
`'
Y

Primary Sampling Units (PSU) regions, 1 -14
AX Cluster and GEMS, 1-4

TANKSITES datasst, 1-9 VT100 Keypad Definitions, 1.8

TGEMS, 130 VULNERGW dataset, 1.8

The State/County Map Procedu re (STCOMAP),
4-62

TOXSCREEN,137

^•

w

_	 TOXBOX, 1-7
Washington D.C. Access, 1-5

TYMNET Customer Support and
Trouble-Shooting, 1-9 Who uses GEMS, 1-1

WSDB database, 1-13

U
—' ZUniversal Transverse Mercator (UTM) system,

4-2

Zip Code Geographic location Method, 4-2
^.	 USCITIES file, 1-27

ZIPOODE fie, 1-26
USERCMD command, 133
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GEMS User's Response Form

We appreciate your feedback on this User's Guide. If you
could take a few moments to share your comments, it will
help us in the continuing effort to provide you with
professional user documentation. Please share your
evaluation of this document's:

Content

Organization

.^
Readability

I We & format

Specillc Problems, or Comments:

G

Name:

Agency:

Address:

City, State, ZIP:

Daytime Phone:

PleaseMail to:
GEMS Support Group
General Sciences Corporation
6100 Chevy Chase Drive
Laurel, MD 20707
or: FAX (301)953-2941
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